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Title 

Electrophilic Peptide Analogs As Inhibitors of Trypsin-Like 

Enzymes 

Cxoss^rafeEsaae Easlisx Eilfid applications 

This application is a continuation-in-part of U.S. 
Patent Application Serial Number 08/139,445 filed October 
20, 1993. 

Fipld of Invention 



This invention relates generally to electrophilic 
■ peptide analogs as inhibitors of trypsin-like serine 

15 proteases. These compounds are dipeptides in which an 

electrophilic derivative of an «-amino acid is conjugated 
with an N,N-disubstituted c-amino acid. The N,N- 
disubstituted o-amino acid conjugates of the electrophilic 
amino acid analog are derivatives of an amino acid where 

20 the a-amino group is alkylated and acylated or diacylated 
to give alicyclic or cyclic substituents . The 
electrophilic functional groups used to derivatize these 
peptide analogs are: boronic acids and their esters, a- 
mono- and o-perhaloketones , aldehydes, vicinal di- and 

25 tricarbonyl compounds, o-mono- and pr-dihalo-p-ketoesters. 

^rV grmind of the Inve ntion 



Electrophilic tripeptide analogs 
30 containing the { (D-phenylalanyl) prolyl) - arginyl- sequence 
are well known as effective inhibitors of the trypsin-like 
serine protease thrombin. H- (d) Phe-Pro-ArgCH 2 Cl was first 
reported by Kettner and Shaw {Thxomb. Res. 14, 969 (1979)) 
to be a selective but irreversible inhibitor of human 
35 thrombin. A number of studies looking for alternatives to 
the electrophilic Pi argininechloromethylketones that would 
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yield a reversible protease inhibitor have been reported. 
Bajuez et al. {Folia Haematol. 109, s. 16 (1982)) found the 
corresponding aldehyde, D-phenylalanyl-prolyl-arginal # to 
be a reversible thrombin inhibitor with a Ki = 75 nM for 
5 human thrombin. The nitrile analog, D-pheny la 1 any 1 -prolyl - 
NHCH( (CH 2 ) 3 NHC(=NH>NH 2 )-CN, was found to be substantially 
less potent with a K± * 700 nM (Kaiser et al". . Pharmazie 
46, 128 (199D). A retroamide inhibitor, with the D- 
phenylalanyl-prolyl- sequence and 2- (4- 
10 guanidinophenylalanyl ) -N-acetyl-2 . 2-dif luoroethylamine 

substituting for an electrophilic arginine derivative, is a 
good inhibitor with a Ki of 70 nM for thrombin (Altenburger 
and Schirlin, Tetrahedron Lett. 32, 7255 (1991)). Cheng et 
al. claim that the substitution of racemic diphenyl 1- 
15 amino-4-methoxybutylphosphonate for an electrophilic 

arginine derivative gives very good inhibitors with a Ki » 
4.8 nM (Tetrahedron Lett. 32, 7333 (1991)). Iwanowicz et 
al. {Bioorgan. Med. Chem. Lett. 2, 1607 (1992)) has studied 
the efficacy of ( D-pheny lalanine) prolyl- conjugated to 
20 -NHCH[ (CH2)4NH 2 ]CH(OH)C0 2 Me) and -NHCH{ (CH 2 } 4 NH 2 ] C { =0) C0 2 Me 
derivatives. The most effective inhibitor of human 
thrombin reported to date is the boropeptide acetyl-D- 
phenylalanyl -prolyl -boro arginine with a Ki = 0.041 nM 
(Kettner et al.. J. Biol. Chem. 265, 18289 (1990)). 
25 Walker et al. [Biochem. J. 230, 645 (1985)) published 

a comparative study of irreversible thrombin inhibitors 
based on the D-pheny lalanyl -prolyl -arginihyl sequence 
confirming the earlier report by Kettner and Shaw (197 9) . 
H-(D)Phe-Pro-ArgCH 2 Cl was found to be the most effective 
30 inhibitor (Ki = 25 nM) while replacing the D-phenylalanine 
with 4-amino-D-phenylalanine or to-benzoyl-D-lysine gave 
less active analogs. Compounds in development include 
- (prolyl )arginal derivatives with a variety of unusual P 3 
amino acids including D-W-methylphenylglycine, Boc-d- 
35 fluorophenylglycine as wel.l as constrained cyclized 
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derivatives of D-phenylglycine and o-phenylalanine (Shuman 
et. al., J- Med. Chem. 36, 314 (1993) >. Balasubramanian et 
al (J Med. Chew. 36, 300 (1993)) has reported an 
extensive study of replacements for the P 3 D-phenylalanine 
5 of D-phenylalanyl-prolyl-arginal and found the 

dihydrocinnamoyl group to be effective, although somewhat 

less potent. 

Patent disclosures in this area have centered around 
suitably protected peptides composed of natural and 
10 unnatural amino acids. In U.S. Patent No. 5,187,157 DuPont 
Merck has disclosed peptides comprised of C-terminal 
boronic acid derivatives of lysine, ornithine and arginine 
as reversible inhibitors of trypsin-like serine proteases, 
as well as a series of boropeptides active as elastase 
15 inhibitors in U.S. Patent No. 4,499,082. In European 
Patent Application EP 471 651 A2 Sandoz disclosed 
borolysine and boroarginine peptide analogs containing at 
least one unnatural hydrophobic a-amino acid substituted 
with groups such as the trimethylsilyl- or naphthyl-- In 
20 U.S. Patent No. 5,106,948 was disclosed a series of 

boropeptides that are effective as cytotoxic agents. In 
PCT Application WO 92/07869, Thrombosis Research Institute 
has disclosed tripeptide analogs containing a P 2 proline 
and an unnatural disubstituted amino acid at P 3 . A variety 
25 of electrophilic and non-electrophilic a-amino acid analogs 
were claimed as suitable Pi substituents . Tripeptide 
antithrombotic agents limited to a-alkyl and earyl or 
heteroaryl substituted glycines at P 3 conjugated to 
- (prolyl )arginal were been disclosed by Lilly (European 
30 Patent Application EP 479 489 A2> . Marion Merrell Dow 
disclosed a series of activated electrophilic ketone 
i analogs of peptidase substrates useful for inhibiting 

serine-, carboxylic acid- and metallo- proteolytic enzymes; 
compounds are peptides composed of suitably protected a- 
35 amino acids conjugated to an electrophilic ketone 
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derivative of an a-amino acid (European Patent Applications 
EP 417 721 A2, EP 364 344 A2 , EP 363 284 A2, EP 195 212 
A2). Astra has disclosed a series of a- 

<<trifluoroethyl)oxymethyl)-arginine tripeptides (European 
Patent Application EP 0 530 167 A) . Georgia Tech Research 
Corporation disclosed peptidyl ketoamides, -ketoacids and 
-ketoesters as inhibitors of serine and cysteine proteases 
(WO 92/12140} . Boehringer Ingelheim disclosed a series of 
trifluoromethyl- and *«-dif luoromethyl-^cetoesterpeptide 
derivatives as elastase inhibitors (EP 0 369 391 A2) . 



The present invention concerns dipeptides which 
contain an electrophilic derivative of an «-amino acid at 
P a conjugated with an W.N-di substituted a-amino acid at P 2 . 

15 The electrophilic functional groups used to derivatize the 
p a amino acid analog are: boronic acids and their esters, 
a-mono- and a- perhaloketones, vicinal di- and tricarbonyl 
compounds, and aa-dihalo-jJketoesters . The N.N- 
disubstituted a-amino acids are derivatives of an amino 

20 acid other than proline where the a-amino group is 

alkylated and acylated or diacylated to give alicyclic or 
cyclic substituents. As a result these compounds are found 
to have the advantage of an improved toxicological profile 
as well as the selectivity and inhibition activity for 

25 thrombin required for a useful therapeutic agent. 



Summary o f fhe Invention 

30 [1] There is provided by this invention a compound of the 
formula (I): 
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R 3 — N C 



R 11 R : 



N — CH— A 



H R' 



(I) 



or a pharmaceutical* acceptable salt, hydrate or prodrug 
5 thereof, wherein: 



10 



Rl is 
a) 
b) 
c) 



- (C1-C12 alkyl) -X, 

- (C1-C12 alkenyl) -X, or 



- (CH 2 ) 




(CH 2 ) p X 



X is 



15 



20 



4 



25 



a) halogen, 

b) -CN, 

c) -N0 2 , 

d) -CF 3< 

e) -NH 2 . 

f ) -NHOR 2 , 

g) -NHC ( =NH ) R 2 , 

h) -NHC ( =NH) NHOH , 

i) -NHC ( =NH ) NHNH2 , 
j) -NHC ( =NH ) NHCN , 

) -NHC<=NH)NHR 2 , 

j) -NHC(=NH)NHCOR 2 , 

k) -C(=NH)NHR 2 ' 
1) -C(=NH)NHCOR 2 < 

m) -C(=0)NHR 2 , 
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n) -C02R 2 , 

o) -OR 2 , 
p) -OCF3, 
q) -S(0) r R 2 , 
5 r) -SC(=NH)NHR 2 , or 

s) -SC(=NH)NHC(=0)R 2 

R 2 is 

a) hydrogen, or 
10 b) C1-C4 alkyl; 



R^ is : 

a) -Cl=0)-aryl, 

b) -C ( =0) - < CH 2 ) P -CR 6 R 7 - ( CH 2 ) q-ary 1 , 
15 C ) -C(=0> - {C2-C5 alkenyl) -aryl, 

d) -C{=0>~W-CR B R 9 -aryl, with the proviso that W cannot 

be a bivalent oxygen atom, 

e) -C(=0)-CR 8 R 9 -W-(CH 2 )r'"aryl / with the proviso that W 

cannot be -NR 4 - or -NC{=0)R 4 -, 

20 f) -C{«sO) -heteroaryl, 

g) -C(=0)-(CH 2 )p-CR 6 R 7 -(CH2)q-heteroaryl, 

h) -C(~0) - (C2-C5 alkenyl) -heteroaryl, 

i) -C{=0) -W~CR 8 R 9 -heteroaryl, 

j) -C(=0)-CR 8 R 9 -W-'{CH2)r-"heteroaryl / v/ith the proviso 
25 that VJ cannot be -MR 4 - or -NC(=0}R 4 -, * 

k) -C (-0) -heterocycle, 

1) -C(=0)-{CH2)p-CR 6 R 7 -(CH 2 )q-heterocycle / 
m) -C(=0)-(C 2 ~C5 alkenyl) -heterocycle, 
n) -C (=0) -W-CR 8 R 9 -heterocycle, 
30 ■ o) -c(=0)-GR 8 R 9 -W-{CH 2 )r-^eterocycle, with the proviso 

that W cannot be -NR 4 - or -NCOR 4 -, 
p) ~C{=0) - {CH 2 ) t-adamantyl , * 
q) -C<=0)-<CH2)t-<C5-C7 cycloalkyl) , 
r) -C (=0) - {CH 2 ) t"W- (C5-C7 cycloalkyl), 
35 s) 



( 



-6- 



<SDOClD: «WO 9509634A1J_> 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 



PCT/USW/1I280 




H or R 13 



(CH^-aryl^ wher ein aryl is limited to 



phenyl 



t) 




HorR 



13 



(CH 2 ) p -W-(CH 2 ) q -aryl f wherein aryl 



limited to phenyl, 




Nor R 13 



10 



v) 




H or R 13 



H or R 13 



w) 
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ith the proviso chat R 13 cannot be -NlCi-C/j alkyl> 2 
when A is -C(=C»R 14 . 



y) 




aa) 
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CH=CH-aryl W herein aryl is limted to 
phenyl ; 

jj) -(c(=0)-(CR 8 R 9 >-NR ll, )v-R 11 > 

kk) -(C(=0)-(CR 8 R 9 )-NR 11 ')v-C(=0)R 11 ; 

11) -(C(=0)-{CR s R 9 ) -NR 11 ')v-C(=S)R 11 ; 



mm) 



o R v 1B P 18 o 

R 20 ' 



nn) 



O R" H'» O 



,20 



OO) -C(=0)-(CR 8 R 9 )-NHSIO) r R 8 ; 




(CH 2 ) r heteroaryl 

J Of 



15 qq) 



O 

1L /sHor R r 



(CH 2 ) p -W-(CH 2 ) q -heteroaryt 



R 4 and R 5 are independently selected at each occurrence 
from the group consisitng of: 
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' a) hydrogen, 

b) C1-C4 alkyl, 

c) -(C1-C4 alkyl )-aryl, or 

d) C5-C7 cycloalkyl; 

5 

r6, R 7 , R 8 and R 9 are independently selected at each 
occurrence from the group consisting of: 

a) hydrogen, 

b) C1-C4 alkyl, 
10 c) C1-C4 alkoxy, 

d) aryl, v 

e) -{C1-C4 alkyl) -aryl, V 

f) _( Cl _c 4 alkyl >-heterocycle, 

g) -O-aryl, 

15 h) -(CH 2 ) p -C0 2 R 4 , 

i) R 6 and R 7 can be taken together to form a (C2-C7) 

alkyl, or 

j) R 8 and R 9 can be taken together to form a (C2-C7} 
alkyl ; 

20 

R 10 is: 

phenyl, wherein phenyl- is optionally substituted with 
one to three substituents selected from the group 
consisting of halogen, C1-C4 alkyl, C1-C4 alkoxy, C7- 
25 C15 alkylaxyl, C7-C15 alkoxyaryl, methylenedioxy , (' 

-N0 2 , -CF 3 , -SH, -S<0) r -(Ci-C 4 alkyl) , CN, -OH, -NH 2 , 
-NH(C!-C 4 alkyl) , -N{Ci-C 4 alkyl> 2 , -NHCOR 4 , -(CH 2 ) p - 
C0 2 R 4 < -C(=NH)NHR 4 ) , -NHC ( =NR 4 ) R 4 , -NHC ( =NH ) NHR 4 ; 

30 R 11 is: 

a) C1-C4 alkyl, 

b) C3-C6 cycloalkyl, 

c) -OR 4 , 

d) -NR 15 R 16 , 

35 e) -NC<=0}R 15 R 16 , 
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f) -NR 15 C(=O)0R 4 . 

g) aryl, 

h) -(C1-C4 alkyl )-aryl, 

i) heteroaryl, 

j) -(C1-C4 alkyl) -heteroaryl, 

k) -(C1-C4 alky 1 ) -CO2R 4 ' 

1) heterocycle, 

m) -(C1-C4 alkyl) heterocycle, 

n) 




10 

o) 



P) 



15 q) 




r) 
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OR 



17 



R 



r3 and R 11 . when taken together to form a ring bonded to 
the nitrogen: 
a) 



(CH 2 )„ (CH 2 ) p <CH 2 ) f -| 




H or R 13 



b) 



o 



:-(CH 2 ) f 




H or R 13 



C) 



O 

(CHa), 




H or R" 



d) 
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CO(CH 2 ) r 



HorR 



13 




•CO(CH 2 ) p 




10 



15 



Rll" is independently selected at each occurrence from the 
group consisting of: 



a 
b 

c 

d 
e 

f 

g 

h 

* 

3 
k 

1 
m 



hydrogen ; 
C1-C4 alkyl 

-OR 4 

-NR 15 R 16 

-NC(=0)R 15 R 16 

-NR 15 C(=0)OR 4 

aryl, 

-(C1-C4 alkyl) -aryl, 
heteroaryl, 

- {Ci-C 4 alkyl) -heteroaryl, 
~(Ci-C 4 alkyl) -C0 2 R 4 ' 
heterocycle, 

~(Ci~C4 alkyl ) heterocycle, 



20 R 13 is independently selected at each occurrence from the 
group consisting of : 

a ) hydrogen 

b) halogen, 

c) C1-C4 alkyl, 
25 d) C1-C4 alkoxy, 

e) methyl enedioxy, 

f) -NO2, 

g) -CF3, 

h) -SH, 

30 i) -S(0) r - (C1-C4 alkyl) , 



( 
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j) -CN, 
k> -OH, 
1) -NH2. 

m) -NH(Cj-C 4 alkyl) , 
5 n) -N(Ci-C 4 alkyl) 2 . 

o) -NHC(=0)R 4 , or 
p) -(CH2)p-C02R 4 ; . 
q) -C(=NH)NHR 4 
r) -NHC(=NR 4 )R 4 
10 s > -NHC ( =NH ) NHR 4 



R* 4 is: 

a) -CF 3 , 

b) -CHF2, 
15 c) -CH2F, 

d) -CH2C1* 

e) -C<=0)OR 4 , 

f) -C(=0)NR 15 R 1€ , 

g) -C(=0)R 4 , 

20 h) -C(=0)COOR 4 , 

i) -C(=0)C(=0)NR 15 R 1S , 

j) -C(=0)C(=0)R 4 , 

k) -CY 3 Y 4 COOR 4 , 

1) -CY 3 Y 4 C (=0)NR 15 R 16 . or 

25 m) -CY 3 Y 4 C(=0)R 4 ; 

r!5 and R 16 are independently selected at each occurrence 
from the group consisting of: 
a) hydrogen, 
30 b) Ci~C 4 alkyl, 

c) -(C1-C4 alkyl )-aryl. where aryl is defined above, 

d) C5-C7 cycloalkyl, or 

e) phenyl, unsubstituted or substituted by R 13 , 

f) C1-C4 alkoxy; 

35 

4 

-17- 
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15 and R 16 taken together to form e ring can also include 



10 



30 



R 

a) 




:-n w 

, or 




b) 




N (CHz),, 

v__y 



R* 7 is: 

a) hydrogen, 

b) C!*-C4 alkyl, 

c) aryl, wherein aryl is defined above, 

d) -(C1-C4 alkyl) -aryl, wherein aryl is defined above, 

or 

e) C5-C7 cycloalkyl; 



15 R 18 is: 

a) hydrogen, 

b) -{C1-C5) alkyl, or 

c) - <Ci-Cs) haloalkyl , 

d) -(C1-C5) alkoxy; 

20 

R* 9 is: 

a) hydrogen, 

b) -(Cx-Cs) alkyl, 

c) halo, or 

25 d) -(Cx-Cs) haloalkyl, 

e) -NO2, 

f) -NR 4 R 5 ' 

g) -CN, 

h) -(C1-C5) alkoxy; 



R2° i 



is 
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a) hydrogen; or 

b) -N 2 with amine protecting; 

A is : 

5 a) -BY X Y 2 , or 

b) -C(:=0)R 14 , 

c) C(OH) R 14 R 18; 

W is: 

10 a) -0-, 

b) -S(0) r , 

C) -NR 4 -, or 

d) -NC(=0)R 4 -; 

15 Y 1 and Y 2 are: 

a) -OH, 

b) -F, 

c) -NR 4 R 5 , 

d) Ci^Cs alkoxy, or 

20 when taken together Y 1 and Y 2 form: 

e) a cyclic boron ester where said chain or ring 

contains from 2 to 20 carbon atoms and, 
optionally, 1-3 heteroatoms which can be N, S, or 
O, 

25 f ) a cyclic boron amide where said chain or ring 

contains from 2 to 20 carbon atoms and, 
optionally, 1-3 heteroatoms which can be N, S, or 

g) a cyclic boron amide-ester where said chain or ring 
30 contains from 2 to 20 carbon atoms and, 

optionally, 1-3 heteroatoms which can be N, S, or 

O; 

Y 3 and Y 4 are 
35 a) ~OH or 
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b> -F; 

n is 0 or 1; 
p is 0 to 3 ; 
q is 0 to 4; 
r is 0 to 2? 
t is 1 to 3; 
u is 1 to 4; 
v is 1 to 17. 



Specifically preferred compounds of this invention 
• include: 

Hydrocinnamoyl- [N- { Phenethyl ) -Gly} -boroOrn-C10H16 HC1 
15 Hydrocinnamoyl - [N- ( Phenethyl ) -Gly] -boroOrn (CH^lvTH) -C10H16 

HC1 

Hydrocinnamoyl- [N- { Phenethyl ) -Gly] -boroOrn (CH=NH) -OH HC1 
Hydrocinnamoyl- {N- (Phenethyl ) -Gly] -boroArg (CH3) -C10H16 HCl 
Hydrocinnamoyl- [N- (N(CH3 ) 2 ) -Gly] -boroLys-Cl0H16 HCl 

20 Hydrocinnamoyl- [N-(N(CH3) 2) -Gly] -boroLys -OH HCl 

Hydrocinnamoyl - [N- (N (CH3 ) 2 ) -Gly] -boroOrn -CI 0H1 6 HCl 
Hydrocinnamoyl- [N- (N{CH3 ) 2 ) -Gly] -boroOrn (CH=NH) -C10H16 HCl 
Methanesulf onyl-Sar- [N- ( Phenethyl ) -Gly] -boroLys-C10H16 HCl 
Methanesulfonyl-Sar- [N- (Phenethyl ) -Gly] -boroLys-OH HCl 

25 Methanesulf onyl -Gly- [N- (Phenethyl) -Gly] -boroLys-C10H16 HCl ( 
Hydrocinnamoyl- [N-(3- (Trif luoromethyl ) -Phenethyl) -Gly) - 

boroLys-C10H16 HCl 
Hydrocinnamoyl- [N- (3 - (Trif luoromethyl ) -Phenethyl) -Gly] - 
boroLys-OH HCl 

30 Hydrocinnamoyl -[N-( 3- (Methyl) -Phenethyl) -Gly] -boroLys- 

C10H16 HCl 

Hydrocinnamoyl - [N- {3- (Methyl ) - Phenethyl ) -Gly] -boroLys-OH 
HCl 

Succinyl- [N- (3 - (Methyl) -Phenethyl) -Gly] -boroLys-C10H16 HCl 
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Hydrocinnamoyl- [N- (2 , 2- (Dimethyl ) -Phenethyl) -Gly] -boroLys- 
OH HC1 

Hydrocinnamoyl- IN- (2- (Cyclopropyl ) -Phenethyl) -Gly) -boroLys- 

C10H16 HC1 

5 Hydrocinnamoyl- [N- 12- (Cyclopropyl) -Phenethyl) -Gly 1 -boroLys- 
OH HC1 

Hydrocinnamoyl- [N- (2- (Cyclopropyl) -Phenethyl) -Gly] - 

bor oOrn ( CH=NH ) -OH HCl 
Hydrocinnamoyl- IN- (2,2- (Diethyl ) -Phenethyl ) -Gly] -boroLys- 

10 C10H16 HCl 

Hydrocinnantoyl-Sar-Lys [C { =0) -C (=0) -OH} 

(2- (2-Cyano) -Thiophenyl) -Benzoyl -Sar-boroGly (CH2) 3-Br]- 

C10H16 

(2- (2-Cyano) -Thiophenyl) -Benzoyl-Sar-boroGly [CH2) 4] -Br] - 

15 C10H16 

( 2 - ( 2 -Cy ano ) -Thiophenyl ) -Benzoyl - Sar -borolrg -C10H1 6 HBr 
(2 - (2-Cyano) -Thiophenyl ) -Benzoyl-Sar-boroGly [CH2 ) 3-N3] - 
C10H16 

(2- (2-Cyano) -Thiophenyl) -Benzoyl-Sar ~borohomoIrg-C10H16 HBr 
20 (2- (2-Cyano) -Thiophenyl) -Benzoyl-Sar-boroGly [CH2) 4) -N3]- 

C10H16 

(2- (2-Cyano) -Thiophenyl ) -Benzoyl -Sar-boroOrn-ClOHl 6 HCl 
(2- (2-Cyano) -Thiophenyl ) -Benzoyl-Sar-borohomoAig-ClOHl6 HCl 
(2- (2-Cyano) -Thiophenyl ) -Benzoyl-Sar-boroArg-C10H16 HCl 
25 (2- (2-Cyano) -Thiophenyl ) -Benzoyl-Sar-boroOrn(CH=NH) -C10H16 

HCl 

(2- (2-Cyano) -Thiophenyl) -Benzoyl-Sar-boroLys (CH=NH) -C10H16 
HCl 

2-Benzyl- (N-Benzyl ) -Sar-boroLys-C10H16 HCl 
30 2-Thiophenyl-Benzoyl-Sar-boroLys(CH=NH) -C10H16 
2- (Thiophenyl) -Benzoyl-Sar-boroIrg-C10H16 HBr 
2- (Thiophenyl) -Benzoyl-Sar-boroOm-C10H16 HCl 
2- (Thiophenyl) -Benzoyl -Sar-boroOrn (CH=NH) -C10H16 HCl 
Pinanediol N-{N-methyl-N- [2 - (Thiophenyl) -Benzoyl] Sar) -1- 
35 amido-5-thiocyanatobutane boronate 
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(2- (2-Cyano) -Thiophenyl) -Benzoyl-Sar-boroLys-C10Hl6 HCl 
Acetyl -Gly [N-( 2- (Benzyl) -Benzyl) ] -boroLys-C10H!6 HCl 
Pinanediol N-{N-methyl-N- [2- ( pyrrol -1-ylmethyl) - 

Benzyl ]glycyl}-l-amido-5-aminopentaneboronate, 

5 hydrochloride salt 

N-{N-methyl-N- 12- (pyrrol -1-ylmethyl) -Benzyl Iglycyl) -1- 

anddo-5-aminopentaneboronic acid, hydrochloride salt 
2- (2- (Trif luoromethyl) -Benzyl) -Benzoyl -Sar-Lys-C (=0) - 
NHNH2 2 HCl 

10 2- (Benzyl) -Benzoyl-Sar-Lys-C(=0)-NHNH2 2 HCl 

[3- (Trif luoromethyl) -Benzyl ] -Benzoyl-Sar-boroLys-C10H16 HCl 
3- (3- (Chloro) -Benzyl) -Benzoyl-Sar-boroLys-C10H16 HCl 
Hydrocinnamoyl-Sar-Lys (2) -C (=0) -O- (CH2 ) 2-NH (Z> 
Hydrocinnamoyl-Sar-Lys'-C(=0)-0-(CH2)2-NH2 2 HCl 

15 Hydrocinnamoyl-Sar-Lys (Z) -C(=0) -OCH3 
Hydrocinnamoyl-Sar-Lys-C (=0) -OCH3 HCl 
Hydrocinnamoyl-Sar-Lys -C (=0) -CH3 HCl 
Hydrocinnamoyl-Sar-Lys (Z) -H 
Hydrocinnamoyl-Sar-NHCH (CH20H) (CH2 } 4-NH (Z) 

20 Hydrocinnamoyl-Sar-NHCH (CH20H) (CH2)4-NH2 

Hydrocinnamoyl-Sar-Lys [CH (OH) (OCH3 ) -C (=0) -OCH3] HCl 
Hydrocinnamoyl- [N- (Cyclopropyl ) -Gly] -boroOrn-C10H16 HCl 
Hydrocinnamoyl- [N- (Cyclopropyl ) -Gly] -boroLys-OH HCl 
Hydrocinnamoyl- [N- (Cyclopropyl ) -Gly] -boroOrn (CH=NH) -OH HCl 

25 Hydrocinnamoyl- (N- (Cyclopropyl ) -Gly] -boroOrn (CK=NH) -C10H16 

HCl 

Hydrocinnamoyl- [N- (Cyclopropyl ) -Gly] -boroLys (CHssNH) -C10H16 
HCl 

Hydrocinnamoyl- [N- (Cyclopropyl ) -Gly] -boroLys (CH=NH) -OH HCl 
30 Phenoxyacetyl-tN- (Cyclopropyl) -Gly] -boroLys -CI 0H1 6 HCl 
Thiophenacetyl- [N- (Cyclopropyl ) -Gly] -boroLys -CI 0H1 6 HCl 
Phenoxyacetyl- [N- (Cyclopropyl) -Gly] -boroLys-OH HCl 
Thiophenacetyl- [N- (Cyclopropyl ) -Gly] -boroLys-OH HCl 
Hydrocinnamoyl- IN- (N- (Methyl) -Phenyl) -Gly] -boroLys-C10H1.6 

35 HCl 
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Hydrocinnamoyl- [N- (N- (Methyl ) -Phenyl) -Gly] -boroLys-OH HCl 
Hydrocinnamoyl- [N- (N- (Methyl > -Benzyl) -Gly] -boroLys-C10Hl6 
HCl 

Glutaryl-lN-(Phenethyl) -Gly] -boroLys-OH HCl 
5 Glutaryl (3 , 3 -Dimethyl) - (N- (Phenethyl) -Gly] -boroLys-C10H16 
Methyl Glutaryl (3, 3-Dimethyl ) - [N- (Phenethyl) -Gly] -boioLys- 
C10H16 HCl 

Glutaryl (3 , 3 -Dimethyl) - [N- (Phenethyl) -Gly] -boroLys-OH 
Methyl Glutaryl (3, 3-Dimethyl ) - [N- ( Phenethyl ) -Gly] -boroLys- 

10 OH HCl 

Boc-Asp- [N- (Phenethyl) -Gly] -boroLys-C10H16 

Boc-Glu-[N- (Phenethyl) -Gly] -boroLys-C10H16 

Boc-Glu (OCH3) - [N~ (Phenethyl ) -Gly] -boroLys-C10H16 HCl 

Boc-Glu- [N- (Phenethyl) -Gly] -boroLys-OH 
15 Hydrocinnamoyl- [N- <N- (Methyl ) -Benzyl) -Gly] -boroLys-OH HCl 

Methanesylfonyl-Gly- [N- (N- (Methyl) -Benzyl) -Gly] -boroLys- 
C10H16 HCl 

Methanesulfonyl-Gly- fN- (N- (Methyl) -Benzyl) -Gly] -boroLys-OH 
HCl 

20 Hydrocinnamoyl- EN- (Succinyl ) -Gly] -boroLys-C10H16 

Hydrocinnamoyl- [N- (Methyl Succinyl) -Gly ) -boroLys-C10H16 HCl 
Succinyl- [N- (Phenethyl) -Gly ] -boroLys-OH 
Methyl Succinyl- [N- (Phenethyl) -Gly] -boroLys-OH HCl 
Glutaryl- {N- (Phenethyl) -Gly] -boroLys-C10H16 

25 Methyl Glutaryl- IN- (Phenethyl) -Gly] -boroLys-C10H16 HCl 
Methyl Glutaryl- IN- (Phenethyl) -Gly] -boroLys-OH HCl 
Hydrocinnamoyl- [N- (2- (Cyclopropyl ) -Phenethyl) -Gly] -boroArg- 
C10H16 HCl 

Hydrocinnamoyl- [N- (2- (Cyclopentyl) -Phenethyl) -Gly] -boroLys-, 

30 C10H16 HCl 

(2- (2 -Cyano ) -Thiophenyl ) -Benzoyl -Sar-boroArg-OH HCl 
Hydrocinnamoyl- [N- (2 , 2- (Dimethyl) -Phenethyl ) -Gly] -boroLys- 
C10H16 HCl 

Hydrocinnamoyl- IN- (2,2- (Dimethyl ) -Phenethyl ) -Gly ] -boroOrn- 
35 C10H16 HCl 
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Hydrocinnamoyl- tN- (2 . 2- (Dimethyl) -Phenethyl ) -Gly ] -boroArg- 
C10H16 KC1 

Hydrocinnamoyl - [N- (2,2- (Dimethyl) -Phenethyl) -Gly] - 
boroOrn (CH=NH) -CI OH 16 HCl 
5 Hydrocinnamoyl- [H- (2, 2- (Dimethyl) -Phenethyl ) -Gly] -boroArg- 

OH HCl 

Hydrocinnamoyl- [N- (2,2- (Dimethyl ) -Phenethyl ) -Gly] - 

boroOrn (CH=NH) -OH HCl 
Hydrocinnamoyl - [N- (2,2- ( Dimethyl ) - Phenethyl ) -Gly } -boroOrn- 

10 C10H16 HCl 

Hydrocinnamoyl - [N- (2 , 2- (Dimethyl ) -Phenethyl ) -Gly] -boroLys- 

C10H16 HCl 

Hydrocinnamoyl - { N- [2- (3, 5-dimethylphenyl ) -ethyl] -Gly] - 
boroOrn -CI 0H16 HCl 
15 Hydrocinnamoyl - {N- 12 - (3 f 5-dimethylphenyl > -ethyl] -Gly } - 

boroLys-C10H16 HCl 
Hydrocinnamoyl - {N- [2,2- (Dimethyl) -2- (3 , 5-dimethylphenyl ) - 

ethyl] -Gly) -boroArg-C10Hl6 HCl 
Hydrocinnamoyl ~ (N- [2,2 - ( Dimethyl ) - 2 - ( 3 , 5 -dimethy Iphenyi ) - 
20 ethyl ) -Gly} -boroOrn (CH=NH) -C10H16 HCl 

Hydrocinnamoyl - {N- [2 - {3, 5-dimethylphenyl ) -ethyl] -Gly) - 

boroArg-C10H16 HCl 
Hydrocinnamoyl - (N- [2 - (3 , 5-dimethylphenyl) -ethyl] -Gly} - 

boroOrn (CH=NH) -C10H16 HCl 
25 Hydrocinnamoyl- {N~ (Cyclohexyl ) -Gly] -boroLys-C10H16 HCl 
Hydrocinnamoyl- [N- (Cyclopropyl ) -Gly] -boroLys-ClOH16 HCl 
Hydrocinnamoyl - [N- (Cyclohexyl) -Gly] -boroLys-OH HCl 
Hydrocinnamoyl- [N- (Phenethyl) -Gly] -boroOrn (CH=NH) -C10H16 

HCl 

30 Hydrocinnamoyl- [N- (2- (Cyclopentyl) -Phenethyl ) -Gly] - 

boroOrn (CH=NH) -C10H16 HCl 
Hydrocinnamoyl- [N- (2- (Cyclopentyl) -Phenethyl ) -Gly] -boroArg- 

C10H16 HCl 

[N- ( -C (O) (CH 2 ) 2?h ) -W- (CH 3 ) 3 Gly-boroLys-OH 
35 [N- ( -C (0) (CH 2 ) 2?h) -N- (CH 2 ) 2Ph] Gly-boroLys-OH 
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10 



15 



20 



25 



30 



35 



IN- 
[N- 
[N- 
[N- 

tw- 

[N- 

[W- 

[N- 

[N- 

[N- 

[N- 

[N- 

[N- 

[N- 

IN- 

[N- 

[N- 

[N- 

[N- 

[N- 

[W- 

IN- 

\N- 

[W- 

[N- 

[N- 

[N- 

[N- 

[N- 

[N- 

[N- 

[N- 

[W- 

[N- 

[N- 



-C(O) (CH 2 ) 2 Ph) -N-Phl Gly-boroLys-OH 
-C (0) N (CH3 ) CH2Ph> -N-Ph] Gly-boroLys -OH 
-C (0) Ph-3-CH=CHPh ) -N- (CH 3 ) ] Gly-boroLys-OH 
-C (O) Ph-3-CH 2 CH 2 Ph> -N- (CH 3 ) ] Gly-boroLys-OH 
-C(O) Ph-3-SPh-2-OCH 3 ) -J\7-(CH 3 >) Gly-boroLys-OH 
-C ( O ) Ph -2 -CH 2 Ph- 2 - Ph ) -N- < CH 3 > ] Gly -boroLy s -OH 
-C<0) Ph-4-CH 2 Ph) -N- (CH 3 ) ] Gly-boroLys-OH 
-C(O) Ph-2-CH 2 Ph) -N- (CH 3 } ) Gly-boroLys -OH 
-C (0> Ph-3-CH 2 Ph) -W- (CH 3 ) ] Gly-boroLys -OH 
-C (O) Ph-3-CH 2 Ph-2-CF 3 ) -N- (CH 3 ) ] Gly-boroLys-OH 
-C (0) CH 2 Ph-3 , 4-C12 ) -N- (CH 3 ) 1 Gly-boroLys-OH 
-CCO) (CH 2 ) 2 Ph)-W-{i-C 3 H7) 1 Gly-boroLys-OH 
-C(O) (CH 2 ) 2 Ph)-N-(C6Hi 2 ) 1 Gly-boroLys-OH 
-C (0) (CH 2 ) 2 Ph) -W- <N (CH 3 ) 2 > 1 Gly-boroLys-OH 
-C(0)CH 2 Ph) -W-{CH 3 > 1 Gly-boroLys-OH 
-C{0) (CH 2 ) 3Ph) -N- (CH 3 ) ] Gly-boroLys -OH 
-C (O) Ph) -W- (CH 3 ) ) Gly-boroLys-OH 
-C(O) (CH 2 )2Ph)--W-CH 2 Ph) ] Gly-boroLys-OH 
-C(O) <CH 2 ) 2 Ph-3,4~Cl 2 )-AMCH 3 .) ) Gly-boroLys -OH 
-C{0) (CH 2 ) 2 Pb-4-Cl) -W-(CH 3 ) ] Gly-boroLys-OH 
-C(0) <CH 2 ) 2 Ph-4-CH 3 )-W-(CH 3 ) ] Gly-boroLys-OH 
-CCO) <CH 2 ) 2 Ph-4-OCH 3 ) -W- (CH 3 ) ] Gly-boroLys-OH 
-C(0) (CH 2 ) 2 Ph) -W-(CH 3 ) JGly-boroLys-CioHis 
-C (0) (CH 2 ) 2 Ph) -W- (CH 2 ) 2 Ph] Gly-boroLys-CioHi6 
-C(0) (CH 2 ) 2 Ph) -W-Ph]Gly-boroLys-CioHig 
-C (O) N {CH 3 ) CH 2 Ph) -W-Ph] Gly-boroLys-CioHi6 
-C (O) Ph-3-CH=CHPh) -N- (CH 3 ) ] Gly-boroLys -Cj.oHi6 
-C(0)Ph-3-CH 2 CH 2 Ph) -N-(CH 3 ) )Gly-boroLys-CioHi6 
-C (0) Ph-3-SPh-2-OCH 3 ) -N- <CH 3 ) ] Gly-boroLys -CioHi 6 
-C(O)Ph-2-CH 2 Ph-2-Ph)-W-(CH 3 )3Gly-boroLys-Ci 0 Hi6 
-C(0)Ph-4-CH 2 Ph)-W-(CH 3 ) JGly-boroLys-CioHie 
-C(0)Ph-2-CH 2 Ph) -W-(CH 3 ) ] Gly-boroLys -C10H16 
-C(0) Ph-3-CH 2 Ph) -N-(CH 3 ) ] Gly-boroLys -C10H16 
-C(0)Ph-3-CH 2 Ph-2-CF 3 )-W-(CH 3 ) ] Gly-boroLys-CioHxfi 
-C{0)CH 2 Ph-3.4-Cl 2 )-W-{CH 3 ) JGly-boroLys-CioHxG 



-25- 



NSDOCI0: «WO 9509KWA1..I.> 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 PCT#US94/n2«l 



[N- { -C (O) (CH 2 ) 2?h) -N- ( i-C 3 H 7 > ] Gly-boroLys-CioHie 
[1\M-C(0) (CH 2 ) 2 Ph)-i\MC 6 Hi 2 ) )Gly-boroLys-CioHi6 
[N-(-C(0)CH 2 Ph) -N-(CH 3 ) ]Gly-boroLys-Ci 0 Hi6 
[W-(-C(0) (CH 2 )3Ph)-W-(CH 3 ) JGly-boroLys-CioHie 

5 [W-(-C(0)Ph)-W-(CH 3 ) )Gly-boroLys-CioHi6 

[N-(-C{0) (CH 2 ) 2 Ph)-W-CH 2 Ph) ] Gly-boroLys-CioHi6 
[W-(-C(0) (CH 2 ) 2 Ph-3,4-Cl 2 )-W-(CH 3 )]Gly-boroLys-Ci 0 Hi6 
[N-(-C{0) {CH 2 ) 2 Ph-4-Cl)-W-(CH 3 ) IGly-boroLys-CioHie 
[ W- ( -C ( O ) < CH 2 ) 2 Ph- 4 -CH 3 ) - W- ( CH 3 ) ] G ly-boroLy s -C 10 Hi 6 

10 [JM-C(O) (CH 2 ) 2 Ph-4-OCH 3 )-W-(CH 3 )]Gly-boroLys-Ci 0 Hi6 
[W-(-C(0)CH 3 ] (D)-PhetW-{CH 3 ) ]Gly-boroLys-CioHi6 
[WHS0 2 CH 3 ] (D)-Phe[W-(CH 3 ) ]Gly-boroLys-Ci 0 Hi6 
[N-{-CiO) (CH 2 ) 2 Ph}-N-(CH 3 ) ]Gly-Lys-OCH 3 
[N-l-C (0) (CK 2 ) 2 Ph) -W- (CH 3 ) ] Gly-boroArg-OH 

15 [ N- { -C (O) CH 2 Ph-3 . 4-Cl 2 ) -N- ( CH 3 ) ] Gly-boroArg-OH 
[27-(-C(0) (CH 2 ) 2 Ph)-W-(CH 3 ) ]Gly-boroArg-CioHie 
[N- ( -C (O) CH 2 Ph-3 , 4-Cl 2 ) -N- (CH 3 ) ] Gly-boroArg-CioHie 
[N- ( -C (O) CH 2 Ph-3 , 4-Cl 2 > -N- (CH 3 ) ] Gly-boroPhe <nCm -CioHie 
[N- (-C (O) (CH 2 ) 2 Ph) -N- (CH 3 ) ] Gly-boroOm ( W-methylamidino) -OH 

20 [N- ( -C (O) CH 2 Ph-3 , 4 -Cl 2 ) -N- < CH 3 ) ] Gly-boroOrn (N- 

methylamidino) -OH 
[N- ( -C {O) (CH 2 ) 2 Ph) -W- <CH 3 > 1 Gly-boroOrn (N-methylamidino 5 - 

C10H16 

[N-(-C(0)CH 2 Ph-3,4-Cl 2 ) -W-(CH 3 ) ] Gly-boroOrn (W- 

25 methylamidino) -CioHie 

[J7-{-C(0) (CH 2 )2Ph) -N-(CH3) ] Gly-boroOrn ( formamidino) -OH 

[N- ( -C (O) CH2Ph-3 , 4-C12 ) -W- <C H 3 ) J Gly-boroOrn ( formamidino) -OH 

[tf- { (O) CH2Ph) -N- (CH3 ) ] Gly-boroOrn ( formamidino) -OH 

[ N- { -C < O ) ( CH 2 } 2 Ph - 4 -OCH3 ) -N- ( CH 3 ) ] G ly -bor oOr n ( formamidino ) - 

30 OH 

[W-(-C(0) Ph-4-CH 2 Ph) -W-{CH3) ] Gly-boroOrn ( formamidino) -C10H16 
(N-{-C (O) CH 2 Ph-3 P 4-CI2) -N- ) ] Gly-boroOrn (formamidino) - 
CioHie 

[N -\ _ c (o) (CH2 ) 2 Pb) -N- (OH) ] Gly-boroOrn ( formamidino ) -C10H16 
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[AM-C(O) |CH 2 )2Ph-3,4-Cl2)-W-(CH 3 )]Gly- 

boroOrn ( f ormamidino ) -C10H16 
[N- (-C (0) (CH2 ) 2Ph) ~N- (CH 2 C <CH 2 CH 3 ) 2Ph)] -Gly-boroLys-OH 
[N- (-C (O) (CH 2 ) 2 Ph) -N- (CH 2 CH ( i -C3H7 > Ph > ] -Gly-boroLys-OH 
5 [N-(-C(0) (CH2>2Ph>-N-(CH2C<butane-1.4-diyl)Ph))-Gly- 

boroLys-OH 

[N- < -C (0) (CH 2 ) 2Ph) -N- (CH 2 C (CH3 ) 2Ph-3 -CH 3 > ] -Gly-boroLys- 
OH 

[N- {-C (O) (CH 2 ) 2Ph) -N- (CH2C (CH 2 CH3 ) 2 Ph-3-CH3 ) ] -Gly- 

10 boroLys~OH 

[N-(-C{0) (CH2)2Ph>-N-(CH2C(butane-l, 4-diyl) Ph) J-Gly- 

boroArg-OH 

[N- ( -C (O) (CH 2 ) 2Ph) -N- ( CH 2 C <CH 3 ) 2Ph-3 -N0 2 ) ] -Gly-boroLys- 
OH 

15 [N- (-C CO) (CH2 ) 2Ph) -N- (CH 2 C (CH2CH3 ) 2Ph-3 -N02 ) 1 -Gly- 

boroLy s -OH 

IN- (-C (O) (CH2) 2Ph) -N- (CH2CH 2 Ph-3 , 5- ICH 3 ) 2 ) ] -Gly- 
boroArg-OH 

[N- ( -C <0) (CH2 ) 2 Ph) -N- (CH2C {CH3 ) 2 Ph"3 . 5- <CH 3 > 2 ) 3 -Gly- 

20 boroArg-OH 

|N-{-C(0) (CH 2 ) 2 Ph)-N-(CH2C(butane-l J 4-diyl) Ph) ] -Gly- 

boroOrn ( f ormamidino ) -OH 
(N- ( -C (0) (CH2 ) 2Ph) -N- {CH2C <CH 3 ) 2Ph-3 -CH 3 ) ) -Gly- 
boroOrn ( f ormamidino ) -OH 
25 [N-(-C(0) (CH2)2Ph)-N-(CH 2 C(CH2CH3)2Ph-3-CH3)]-Gly- 

boroOrn ( f ormamidino ) -OH 

Illustrative of the preferred compounds of this 
invention are the following: 

30 

[W-(-C(0) (CH 2 ) 2 Ph)-N-(C 2 H 5 ) ] Gly-boroLys-OH 
lW-(-C(0) (CH 2 ) 2 Ph)-W-(N-C 3 H 7 ) ]Gly-boroLys-OH 
(N-(-C(0) (CH 2 ) 2 Ph) -W-(OH) ] Gly-boroLys-OH 
IN- ( -C (O ) ( CH 2 ) 2 Ph ) -N- (OCH3 ) 1 Gly-boroLys-OH 
35 (W-(-C(0) (CH 2 ) 2 Ph)-W-(OCH 2 Ph) 3 Gly-boroLys-OH 
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[ N- ( -C (0) {CH 2 ) 2?h) -W- (NH2 ) 3 Gly-boroLys-OH 
[ N- ( -C (0) (CH 2 ) 2 Ph> -W- (NHBoc > ] Giy-boroLys-OH 
[W- ( -C{0) (CH2 ) 2?h) -tf- (CH 2 C0 2 H) ] Gly-boroLys~OH 
[N- ( -C (O) (CH 2 } 2 Ph) (CH 2 C0 2 CH 3 ) ] Gly-boroLys-OH 
5 [N-(-C(0) (OCH 2 )Ph)] (D)-Phe[N-(CH 3 ) )Gly-boroLys-OH 
[N-(-C<0) (OCH 2 )Ph) ] <D)-Phe[AMCH 3 ) ] Ala-boroLys-OH 
[N-(-C{0) (OCH 2 )Ph) ) (D)-Phe[N-(Ph) ] Gly-boroLys-OH 
[N-(-C(0) (OCH 2 )Ph)) (D)-Phe[i\MCH 2 Ph)]Gly-boroLys-OH 
li^-(-C(0) (CH 2 ) 2 Ph) -i^-(C 2 H 5 ) ]Gly-boroLys-Ci 0 Hi6 

10 IN-i-C(O) (CH 2 ) 2 Ph) *N-{n-C3H7)]Gly-boroLys-CioHi6 
tlff-(-C{0) {CH 2 >2Pb> -N-(OH) ]Gly-boroLys-CioHi6 
[N-{-C(0) (CH 2 ) 2 Ph) -W-(OCH 3 ) IGly-boroLys-CioHie 
[N-(-C(0) (CH 2 ) 2 Ph) -W-(OCH 2 Ph) ]Gly-boroLys~Ci 0 Hi6 
[N-(-C{0) <CH 2 ) 2 Ph) -W-(NH2) JGly-boroLys-CioHis 

15 f2y/-{-c(0) (CH 2 ) 2 Ph) -N-(NHBoc) ]Gly-boroLys-CioHi6 
[N- ( -C { 0 ) { CH 2 ) 2 Pb ) -W- ( CH 2 C0 2 H ) ] G ly -boroLy s -c 10H16 
[N-(-C<0) (CH 2 )2Pb) -AMCH 2 C0 2 CH 3 ) ]Gly-boroLys-C 10 Hi6 
(N-C0 2 CH 2 Ph) [Leu-Ser(O t Bu)-Asn] 4 -[N-(CH 3 ) ]Gly-boroLys-Ci 0 Hi 6 

[Sequence No. 1] 
20 <H) - tLeu-Ser (C^Bu) -Asn) 4- [N- (CH 3 ) ] Gly-boroLys-CioHie 

[Sequence No. 2] 
(H)-[Leu-Ser-AsnU-[*MCH 3 ) ]Gly-boroLys-C X oHi€ [Sequence No. 

3] 

[J\M-C{0) (OCH 2 Pb)] (D)-PhetW-(CH 3 ) }Gly-boroLys-CioHi6 
25 [^-{-cCO) (CH 3 ) ] (D)-(^yclohexyl)Ala[N-{CH3> ]Gly-boroLys- 

C10H16 

[W- ( -C (0) (CH 2 ) 2 Ph) -W- (CH 3 ) ] Gly-Lys~CF 3 

[I\T-(-C{0) (CH 2 ) 2 Ph) ~N- (CH 2 ) 2 Ph] Gly-Lys-CF 3 

[N-{-C(0) (CH 2 ) 2 Ph) -2^Ph]Gly-Lys-CF 3 
30 [N- < -C (0) N {CH 3 ) CH 2 Ph) -N-Ph] Gly-Lys-CF 3 

[N- { -C (0) Ph-3 -CH=CHPh) -N- (CH 3 ) ] Gly-Lys-CF 3 

[*M~C{0)Ph~3-CH 2 CH 2 Ph) -N- (CH3) ]Gly~Lys-CF 3 

(N-{-C<0)Ph-3-SPh-3~OCH 3 ) -N-(CH 3 > ]Gly-Lys-CF 3 

(W-(-C(0)Ph-2-CH 2 Ph-2-Ph) -N-(CH 3 ) ] Gly-Lys-CF 3 
35 [N- [ -C ( 0 ) Ph- 4 -CH 2 Ph ) -N- < CH 3 ) ] Gly - Ly s -CF3 
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[AM-C(0)Ph-2-CH 2 Ph)-N-(CH 3 ) ]Gly-Lys-CF 3 
[AM-C(O) Ph-3-CH 2 Ph) -W-(CH 3 ) ) Gly-Lys -CF 3 
[AT- ( -C ( 0 ) Ph- 3 -CH 2 Ph- 2 -CF 3 ) -N- ( CH 3 ) ) Gly- Ly s -CF 3 
[AT- ( -C (O) CH 2 Ph-3 , 4 -Cl 2 ) -N- (CH 3 ) ] Gly-Lys -CF 3 
5 [W-(-C{0) (CH 2 ) 2 Ph)-W-(C 2 H 5 )]Gly-Lys-CF 3 
IW-t-C(O) (CH 2 ) 2 Ph)-W-(n-C 3 H 7 ) lGly-Lys-CF 3 
[N-(-C iO) (CH 2 ) 2 Ph) -N- (i-C 3 H 7 ) ) Gly-Lys -CF 3 
[N- (-C (0) {CH 2 ) 2 Ph) (C S Hi 2 ) ] Gly-Lys-CF 3 
[N-{-C(0) (CH 2 ) 2 Ph) -N-(OE) ]Gly-Lys-CF 3 
10 [W-(-C(0) {CH 2 ) 2 Ph)-AMOCH 3 ))Gly-Lys-CF 3 

[W-(-C(0) (CH 2 ) 2 Ph) -W-(OCH 2 Ph) ]Gly-Lys-CF 3 
[N- ( -C (0) (CH 2 ) 2 Ph) -N- (NH 2 ) ] Gly-Ly s-CF 3 
IW-(-C(0) (CH 2 ) 2 Ph)-W-(N(CH 3 ) 2 ) ]Gly-Lys-CF 3 
[W-(-C(0) (CH 2 > 2 Ph)-W-(NHBoc) ]Gly-Lys-CF 3 
15 [W-{-C(0) (CH 2 > 2 Ph>-N-{CH 2 C0 2 H))Gly-Lys-CF 3 
[ N- ( -C ( O } ( CH 2 ) 2 Ph ) - N- (CH 2 C0 2 CH 3 ) ) Gly-Lys -CF 3 
lW-l-C(0)CH 2 Ph)-W-(CH 3 ) ]Gly-Lys-CF 3 
[N-{~C(0) (CH 2 ) 3 Ph) -JV-(CH 3 ) ]Gly-Lys-CF 3 
[N- ( -C (0) Ph) -N- (CH 3 ) ] Gly-Lys-CF 3 
20 [W-(-C(0) (CH 2 ) 2 Ph)-W-CH 2 Ph)]Gly-Lys-CF 3 

[N- ( -C (0) (CH 2 ) 2 Ph-3 , 4-Cl 2 > ~N- (CH 3 ) ] Gly-Lys-CF 3 
[A7-<-C<05 (CH 2 ) 2 Ph-4-Cl) -W-(CH 3 ) )Gly-Lys-CF 3 
[N- ( -C (0) (CH 2 ) 2 Ph-4-CH 3 ) -N- (CH 3 ) ] Gly-Lys -CF 3 
[N-(-C(0) (CH 2 ) 2 Ph-4-OCH 3 ) -N-(CH 3 ) lGly-Lys-CF 3 
25 [N-(-C(0) (CH 2 ) 2 Ph) -W-(CH 2 ) 2 Ph)Gly-Lys-OCH 3 
(W-(-C(0) (CH 2 ) 2 Ph) -JW-PhlGly-Lys-OCH 3 
\N-[-C {0)N (CH 3 ) CH 2 Ph> -N-Ph] Gly-Ly s-OCH 3 
[itf- ( -C ( O) Ph-3 ~CH=CHPh) -N- {CH 3 ) ] Gly-Lys-OCH 3 
[W-(-C (0) Ph-3-CH 2 CH 2 Ph) -N- (CH 3 ) 1 Gly-Ly s-OCH 3 
30 (W-(-C(0)Ph-3-SPh-3-OCH 3 )-W-(CH 3 ) )Gly-Lys-OCH 3 
[ N- ( -C ( O ) Ph-2 -CH 2 Ph-2 -Ph ) -N- (CH 3 ) ] Gly-Lys -OCH 3 
[ W- ( -C ( O ) Ph - 4 -CH 2 Ph ) - N- { CH 3 ) ] Gly -Ly s -OCH 3 
[ N- ( -C (O ) Ph- 2 -CH 2 Ph ) -JVM CH 3 ) ] Gly-Lys-OCH 3 
[ N- { -C ( O ) Ph - 3 -CH 2 Ph ) -N- ( CH 3 ) ] Gly - Ly s -OCH 3 
35 [ N- ( -C ( 0> Ph- 3 -CH 2 Ph- 2 -CF 3 ) -N- <CH 3 ) ] Gly -Lys -OCH 3 
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CH 2 Ph-3 , 4 -Cl 2 > -N- <CH 3 > ) Gly-Lys-OCH 3 
{CH 2 ) 2 Ph)-N-{C 2 H 5 ) ]Gly-Lys-OCH 3 
{CH 2 ) 2 Ph) -N- (n-C3H7 ) 1 Gly-Lys -OCH3 
(CH 2 ) 2 Ph) -W-{i-C 3 H7) 1 Gly-Lys -OCH3 
(CH 2 ) 2 Ph)-W-{C S Hi 2 )}Gly-Lys-OCH 3 
(CH 2 ) 2 Ph)-W-(OH))Gly-Lys-OCH 3 
(CH 2 ) 2 Ph) -N-(0CH 3 ) ] Gly-Lys -0CH 3 
(CH 2 ) 2 Ph) -W-(0CH 2 Ph) ]Gly-Lys-OCH 3 
(CH 2 ) 2 Ph) -W-(NH 2 ) ] Gly-Lys-OCH 3 
(CH 2 ) 2 Ph) -N- (N (CH 3 ) 2 ) ) Gly-Lys -0CH 3 
(CH 2 ) 2 Ph}-W-{NHBoc) JGly-Lys-OCH 3 
(CH 2 ) 2 Ph) -W-(CH 2 C0 2 H) )Gly-Lys-OCH 3 
(CH 2 ) 2 Ph> -N- (CH 2 C0 2 CH 3 ) ] Gly-Lys-OCH 3 
CH 2 Ph)-W-(CH 3 ) ] Gly-Lys -OCH 3 
<CH 2 ) 3 Ph) -N-(CH 3 ) ]Gly-Lys-OCH 3 
Ph) -N- (CH 3 ) ] Gly-Lys-OCH 3 
(CH 2 ) 2 Ph) -JV-CH 2 Ph ) ] Gly-Lys-OCH 3 
( CH 2 ) 2 Ph-3 , 4 -Cl 2 ) -iff- <CH 3 ) ] Gly-Lys -OCH3 
(CH 2 ) 2 Ph-4-Cl ) -N- (CH 3 ) ] Gly-Lys-OCH 3 
( CH 2 ) 2 Ph - 4 -CH 3 ) - AT- ( CH 3 ) ] G ly - Ly s -OCH3 
(CH 2 ) 2 Ph-4-OCH 3 ) -N-(CH 3 ) ]Gly-Lys-OCH 3 
(CH 2 ) 2 Ph) -N- <CH 3 ) ] Gly-Lys -C0 2 CH 3 
(CH 2 ) 2 Ph) -N- (CH 2 ) 2 Ph) Gly-Lys -C0 2 CH 3 
(CH 2 ) 2 Ph) -N-Ph] Gly-Lys -CO2CH3 
N {CH 3 ) CH 2 Ph ) -N-Ph ] Gly- Ly s -C0 2 CH 3 
Ph-3-CHaCHPh) -N-(CH 3 ) ] Gly-Lys -C0 2 CH 3 
Ph-3-CH 2 CH 2 Ph) -N- (CH 3 ) ] Gly-Lys-C0 2 CH 3 
Ph-3-SPh-3-OCH 3 ) -N- (CH 3 ) ] Gly-Lys -CC^CHs. 
Ph-2-CH 2 Ph-2-Ph) -W-(CH 3 ) ] Gly-Lys -C0 2 CH 3 
Ph-4-CH 2 Ph) -W-(CH 3 ) JGly-Lys-C0 2 CH 3 
Ph-2-CH 2 Ph) -N-(CH 3 ) } Gly-Lys -C0 2 CH 3 
Ph-3-CH 2 Ph) -W-(CH 3 ) ) Gly-Lys -C0 2 CH 3 
Ph-3-CH 2 Ph-2-CF 3 ) -W-(CH 3 ) ) Gly-Lys-C0 2 CH 3 
CH 2 Ph-3,4-Cl 2 ) -N-(CH 3 ) ] Gly-Lys -C0 2 CH 3 
(CH 2 ) 2 Ph) -N- <C 2 Hs) ] Gly-Lys -C0 2 CH 3 
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(N-(-C(0) (CH 2 ) 2 Ph) -N-<n-C 3 H7) ]Gly-Lys-C0 2 CH3 
[W-(-ClO) <CH 2 ) 2 Ph)-N-<i-C 3 H 7 ) )Gly-Lys-C0 2 CH 3 
[W-(-C(0) (CH 2 ) 2 Ph) -N-(C6Hi 2 )]Gly-Lys-C0 2 CH 3 
(W-(-C(0) <CH 2 ) 2 Ph)-N-{OH> ]Gly-Lys-C0 2 CH 3 

5 [JM-C(O) {CH 2 )2Ph)-W-(OCH 3 )]Gly-LyS-C0 2 CH3 
[N-(-C{0) (CH 2 ) 2 Ph) -N-(OCH 2 Ph) ] Gly-Ly s-C0 2 CH 3 
[ N- { -C (O) {CH 2 ) 2 Ph) -N- {NH 2 ) ] Gly ~Lys-C0 2 CH 3 
[W-(-C(0) (CH 2 )2Ph)-W-(N(CH 3 )2) } Gly-Ly s-C0 2 CH 3 
lW-{-C(0) (CH 2 ) 2 Ph)-W-(NHBoc) )Gly-Lys-C0 2 CH3 

10 [W-(-C(0) (CH 2 )2Ph)-W-(CH 2 C0 2 H)]Gly-Lys-C0 2 CH 3 

(j\M-C(0) (CH 2 )2Ph)-N-(CH 2 C0 2 CH 3 ) ]Gly-Lys-C0 2 CH 3 
[W-(-C(0)CH 2 Ph)-W-(CH 3 }]Gly-Lys-C0 2 CH 3 

[I\M-C(0) (CH 2 ) 3 Ph)-J\MCH 3 ) ]Gly-Lys-C0 2 CH 3 
(W-(-C(0)Ph)-W-(CH 3 ) ]Gly-Lys-C0 2 CHj 

15 [W-l-C(O) (CH 2 ) 2 Ph)-W-CH 2 Ph)]Gly-Lys-C02CH 3 

[ N- ( -C ( 0) ( CH 2 ) 2 Ph-3 , 4 -Cl 2 ) -N- ( CH 3 ) ) Gly-Ly s -C0 2 CH 3 
[W-(-C(0> (CH 2 ) 2 Ph-4-Cl)-AMCH 3 ) )Gly-Lys-C0 2 CH 3 
[N-(-C{0) (CH 2 )2Ph-4-CH 3 )-W-(CH 3 ) ]Gly-l»ys-C0 2 CH 3 
[N- ( -CIO) (CH 2 ) 2 Ph-4-OCH 3 ) -N- (CH 3 > 1 Gly-Ly s-C0 2 CH 3 

20 [N-(-C(0> (CH 2 ) 2 Ph)-N-(CH 2 ) 2 Ph] Gly-boroArg-OH 
[N-(-C<0) <CH 2 ) 2 Ph)-N-Ph3Gly-boroArg-OH 
[N- ( -C (O) N (CH 3 ) CH 2 Ph) -N-Ph] Gly-boroArg-OH 
[N-(-C(0)Ph-3-CH=CHPh) -N-(CH 3 ) ] Gly-boroArg-OH 
[N-(-C(0)Ph-3-CH 2 CH 2 Ph) -W-(CH 3 ) ] Gly-boroArg-OH 

25 [ N . ( -c (O) Ph-3 -SPh- 3 -OCH 3 > -W- (CH 3 ) ] Gly-boroArg-OH 
IN- ( -C (O) Ph-2-CH 2 Ph-2-Ph) -N- (CH 3 ) ] Gly-boroArg-OH 
[N-{-C{0) Ph-4-CH 2 Ph) -N- (CH 3 ) ] Gly-boroArg-OH 
[N-{-C(0) Ph-2-CH 2 Ph) -N- (CH 3 ) ]Gly-boroArg-OH 
[N- ( -C (O) Ph-3-CH 2 Ph) -N- (CH 3 ) ] Gly-boroArg-OH 

30 [N- (-C (O) Ph-3-CH 2 Ph-2-CF 3 ) -N- (CH 3 ) ] Gly-boroArg-OH 
lW-(-C(0) (CH 2 )2Ph)--W-{C 2 H5)] Gly-boroArg-OH 
[N-(-C{0) (CH 2 ) 2 Ph) -W-(n-C 3 H7> ) Gly-boroArg-OH 
[N-{-C(0) (CH 2 ) 2 Pb)-W-(i-C 3 H7) 1 Gly-boroArg-OH 
[AM-C(O) (CH 2 ) 2 Ph) -W-(C 6 H 12 ) ) Gly-boroArg-OH 
35 [N-(-C<0) (CH 2 ) 2 Ph)-W- (OH)] Gly-boroArg-OH 
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-C <0) <CH 2 ) 2 Ph> -N- <OCH 3 ) ] Gly-boroArg-OH 

-C(O) <CH2)2Ph) -N-(OCH2Ph) )Gly-boroArg-OH 

-C(O) (CH 2 ) 2 Ph)-i\MNH 2 ) ]Gly-boroArg-OH 

-C ( 0 } ( CH 2 ) 2 Ph ) -N- (N { CH 3 ) 2 ) ] Gly-boroArg-OH 

-C (O) (CH 2 ) 2 Ph) -W-{NHBoc) ) Gly-boroArg-OH 

-C(O) (CH 2 )2Ph) -AMCH 2 C0 2 H) ] Gly-boroArg-OH 

-C (O) (CH 2 ) 2 Ph ) -N~ (CH 2 C0 2 CH 3 ) ] Gly-boroArg-OH 

-C <0)CH 2 Ph) -N- <CH 3 ) ] Gly-boroArg-OH 

-C (O) <CH 2 ) 3 Ph) -N- (CH 3 ) ] Gly-boroArg-OH 

-C (O) Ph) -W- (CH 3 ) 1 Gly-boroArg-OH 

-C (O) (CH 2 ) 2 Pb) -W-CH 2 Ph) ] Gly-boroArg-OH 

-C (O) (CH 2 ) 2 Ph-3 , 4-Cl 2 ) -W- (CH 3 ) J Gly-boroArg-OH 

-C (O) (CH 2 ) 2 Ph-4 -CI ) -W- (CH 3 ) ] Gly-boroArg-OH 

-C (O) (CH 2 ) 2 Ph-4-CH 3 ) -W- (CH 3 ) ] Gly-boroArg-OH 

-C(O) (CH 2 ) 2 Ph-4-OCH 3 )-W-(CH 3 ) ] Gly-boroArg-OH 

-C (O) <CH 2 ) 2 Ph> -W-(CH 2 ) 2 Ph)Gly-boroArg-CioHx6 
-C (0) (CH 2 ) 2 Ph) -W-Ph]Gly-boroArg-CioHi6 
-C ( O ) N (CH 3 ) CH 2 Ph ) -W-Ph) Gly-boroArg-CioHie 
-C (O) Ph-3-CH=CHPh) -N-<CR 3 ) ]Gly-boroArg-CioHi6 
-C (0}Ph-3-CH 2 CH 2 Ph) -W-(CH 3 ) 3Gly-boroArg-CioHi6 
-C (O) Ph-3-SPh-3-OCH 3 ) -N- (CH 3 ) JGly-boroArg-CioHie 
-C (0)Ph-2-CH 2 Ph-2-Ph) -W-(CH 3 ) JGly-boroArg-CioHie 
-C(0)Ph-4-CH 2 Ph) -N-{CH 3 ) ]Gly-boroArg-CioHi6 
-C<0)Ph-2-CH2Ph) -W-(CH 3 ) ]Gly-boroArg-CioHi6 
-C ( O ) Ph- 3 -CH 2 Ph ) -N- ( CH 3 ) ] Gly-boroArg -C 3 0H1 6 
-C (0)Ph-3-CH 2 Ph-2-CF 3 )-W-(CH 3 ) ]Gly-boroArg-Ci 0 Hj.6 
-C(O) (CH 2 ) 2 Ph) -W-(C 2 Hs) ]Gly-boroArg-CioHi6 
-C(O) (CH 2 ) 2 Ph) -N-{n-C 3 H 7 ) JGly-boroArg-CioHie 
-C (O) (CH 2 ) 2 Ph) -N- (i-C 3 H 7 ) ]Gly-boroArg-Ci 0 Hi6 
-C(O) (CH 2 ) 2 Ph) -W-(C6Hi 2 ) ]Gly-boroArg-C 3 oHi6 
-C(O) (CH 2 ) 2 Ph) -N-(OR) JGly-boroArg-CioHie 
-C{0) (CH 2 ) 2 Ph) -W-(OCH 3 ) ]Gly-boroArg-Ci 0 H 16 
-C(O) <CH 2 ) 2 Ph) -W-(OCH 2 Ph) ]Gly-boroArg-CioHie 
-C (O) (CH 2 ) 2 Ph) -N- ( NH 2 ) JGly-boroArg-CioHis 
-C (O) (CH 2 ) 2 Ph ) -N- (N ( CH 3 ) 2 ) 3 Gly-boroArg-CioHie 
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[itf-(-C(0) (CH 2 )2Ph)-W-(NHBoc) ]Gly-boroArg-Ci 0 Hi6 
[W-<-C(0) (CH 2 >2Ph)-N-(CH 2 C0 2 H) ]Gly-boroArg-Ci 0 Hi 6 
[N- (-C (0) (CH 2 ) 2 Ph) -N- <CH 2 C0 2 CH 3 ) ] Gly-boroArg-C 10 Hi 6 
[N-(-C(0)CH 2 Ph) -N-(CH 3 ) ]Gly-boroArg-CioHl6 
5 [W-{-C(0) (CH 2 )3Pb)-W-(CH3)]Gly-boroArg-C 10 Hi6 
[N- ( -C (0) Ph) -W- (CH 3 ) ]Gly-boroArg-Ci 0 Hi6 
[N- (-C (O) (CH 2 ) 2Ph) -W-CH 2 Ph) ]Gly-boroArg-CioHi6 
[N-(-C(0) (CH 2 )2Pb-3,4-Cl 2 )-N-(CH3)]Gly-boroArg-Ci 0 Hi6 
[N- < -C (O) (CH 2 ) 2 Ph-4 -CI ) -N- <CH 3 ) } Gly-boroArg-CioHie 
10 lW-{-C{0) (CH 2 ) 2 Ph-4-CH 3 )-W~{CH 3 )}Gly-boroArg-CioHi6 
[N-(-C(0) (CH 2 )2Pb-4-OCH 3 ) -N-(CH 3 ) ]Gly-boroArg-Ci 0 Hi6 

lW-(-C(0)CH 3 ) (D)-Phe[w-{CH 3 ) ]Gly-boroArg-Ci 0 Hi6 
[N-<-C(0)CH 3 ] <d) -Phe{W-(CH 3 ) ] Gly-boroIrg-CioHie 
[N _ ( _ C (O) (CH 2 ) 2 Pb) -N- (CH 3 ) ) Gly-Arg-CF 3 
15 [N-(-C<0) (CH 2 ) 2 Ph)-W-(CH 2 ) 2 Ph]Gly-Arg-CF 3 

[ N- < -C tO) (CH 2 ) 2 Ph) -N-Ph] Gly-Arg-CCF 3 
[W-{-C(0)N(CH 3 )CH 2 Ph)-W-Ph)Gly-Arg-CF 3 
[N-(-C(0)Ph-3-CH=CHPh)-N-(CH 3 )]Gly-Arg-CF 3 
[W-(-C(0)Ph-3-CH 2 CH 2 Ph)-W-(CH 3 ) ]Gly-Arg-CF 3 

20 [N-(-C(0)Ph-3-SPh-3-OCH 3 )-W-{CH 3 ) ]Gly-Arg-CF 3 
[N- (-C (O) Ph-2-CH 2 Ph-2-Ph) -W- (CH 3 ) ] Gly-Arg-CF 3 
[W-(-C (O) Ph-4-CH 2 Ph) -W- (CH 3 ) }Gly-Arg-CF 3 
lW~(-C(0)Ph-2-CH 2 Ph)-W-{CH 3 ) ]Gly-Arg-CF 3 
( N- < -C (O) Ph-3 -CH 2 Ph ) -N- ( CH 3 ) ) Gly - Arg-CF 3 

25 [ N- { -C (O) Ph-3 -CH 2 Ph-2 -CF 3 ) -N- (CH 3 ) ] Gly-Arg-CF 3 
[N- {-C (0) CH 2 Ph-3 . 4-Cl 2 ) -N- (CH 3 ) ] Gly-Arg-CF 3 
[ W- ( -C ( O ) ( CH 2 ) 2 Pb ) - W- 1 C 2 H 5 ) 1 Gly - Arg -CF 3 
[N-(-C{0) <CH 2 ) 2 Ph)-W-(/3-C 3 H 7 )lGly-Arg-CF 3 
[N-(-C(0) (CH 2 ) 2 Ph)-W-{i-C 3 H 7 ) ]Gly-Axg-CF 3 

30 [N-(-C(0) (CH 2 ) 2 Ph)-W-{CsHi2)]Gly-Arg-CF 3 
[J\P(-C(C0 (CH 2 ) 2 Ph) -W-(OH)]Gly-Arg-CF 3 
[W-(-C(0) {CH 2 ) 2 Ph}-N-{OCH 3 )]Gly-Arg-CF 3 
\N-(-C(0) (CH 2 ) 2 Ph)-W-(OCH 2 Ph)]Gly-Arg-CF 3 
[AM-C(O) (CH 2 ) 2 Ph)-W-(NH 2 ) ]Gly-Arg-CF 3 

35 [W-I-C(O) (CH 2 ) 2 Ph) -W-(N{CH 3 )2)lGly-Arg-CF 3 
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lW-(-C(0) (CH 2 )2Ph)-W-(NHBoO ]Gly-Arg-CF 3 
[N-(-C{0) (CH2)2Ph)-W-(CH 2 C0 2 H)]Gly-Arg-CF3 
[W-(-C(0> (CH 2 ) 2 Ph) -N-{CH 2 C0 2 CH 3 ) ]Gly-Arg-CF 3 
JW-{-C(0)CH 2 Ph)-W-{CH 3 ) ]Gly-Arg-CF 3 
5 [N-(-C<0) (CH 2 ) 3 Ph)-W-(CH 3 )]Gly-Arg-CF 3 
[N- { -C (O) Ph) -N- (CH 3 ) ] Gly-Arg-CF 3 
[N-(-CiO) (CH 2 ) 2 Ph)-W-CH 2 Ph) ]Gly-Arg-CF 3 
[N- ( -C (O) (CH 2 ) 2 Ph-3 , 4-Cl 2 ) -N- (CH 3 ) 3 Gly-Arg-CF 3 
[N- {-C (O) (CH 2 ) 2 Ph-4-Cl) -W- (CH 3 ) ]Gly-Arg-CF 3 

10 [W-(-C(0) (CH 2 ) 2 Ph-4-CH 3 )-N-(CH 3 ))Gly-Arg-CF 3 
[W-(-C(0) (CH 2 ) 2 Ph-4-OCH 3 )-W-<CH 3 ) ]Gly-Arg-CF 3 
(J\M-C(0) (CH 2 ) 2 Ph)-W-<CH 3 ) ]Gly-Arg-OCH 3 
IN- ( -C (O > <CH 2 ) 2 Ph> -AT- (CH 2 ) 2 Ph] Gly -Arg-OCH 3 
[W-(-C(0) (CH 2 ) 2 Ph)-W-Ph]Gly-Arg-OCH 3 

15 tW-(-C(0)N(CH 3 )CH 2 Ph) -W-Ph]Gly-Arg-OCH 3 

[N- (-C (O) Ph-3-CH=CHPh) -N- (CH 3 ) ]Gly-Arg-OCH 3 
[N-(-C{0) Ph-3-CH 2 CH 2 Ph) -N~ (CH 3 ) ]Gly-Arg-OCH 3 
[N-(-C(0) Ph-3-SPh-3-OCH 3 ) -W-(CH 3 ) ] Gly- Arg-OCH 3 
[W-(-C(0) Ph-2-CH 2 Ph-2-Ph) -27-(CH 3 ) ]Gly-Arg-OCH 3 

20 [W-{-C(0) Ph-4-CH 2 Ph)-W-(CH 3 ) ] Gly-Arg-OCH 3 
IW- ( -C (O) Ph-2-CH 2 Ph) -N- (CH 3 ) ] Gly-Arg-OCH 3 
[ N . ( _ c (O) Ph-3-CH 2 Ph) -N- (CH 3 ) ] Gly-Arg-OCH 3 
[ W- ( -C (O) Ph-3 -CH 2 Ph-2 -CF 3 > -N- (CH 3 ) ] Gly-Arg-OCH 3 
[ N- ( -C ( O ) CH 2 Ph-3 , 4 -Cl 2 ) -N- { CH 3 ) ] Gly-Arg-OCH 3 

25 [W-(-C<0) (CH 2 ) 2 Ph)-W-(C 2 H 5 ) ]Gly-Arg-OCH 3 
[W-(-C(0) (CH 2 ) 2 Ph) -W-{n-C 3 H 7 ) ]Gly-Arg-OCH 3 
[N-(-C(0) (CH 2 ) 2 Ph) -W-(i-C 3 H7) ]Gly-Arg-OCH 3 
[W-{-C(0) (CH 2 ) 2 Ph)-W-(C6Hi 2 ) ]Gly-Arg-OCH 3 
[W-<-C(0) (CH 2 ) 2 Ph) -W-(OH) ]Gly-Arg-OCH 3 

30 [W-(-C{0) (CH 2 ) 2 Ph)-W-{OCH 3 )]Gly-Arg-OCH 3 

[JV-(-C(0) (CH 2 ) 2 Ph)-W-{OCH2Ph> ]Gly-Arg-OCH 3 
[W-(-C{0) (CH 2 ) 2 Ph)-W-(NH 2 ) ]Gly-Arg-OCH 3 
[ N- ( -C ( O ) ( CH 2 ) 2 Ph ) - N- ( N ( CH 3 ) 2 ) ] Gly- Arg -OCH 3 
[W-t-C(O) (CH 2 ) 2 Ph)-W-(NHBoc) ]Gly-Arg-OCH 3 
35 [A7-(-C(0) (CH2)2Ph)-W-(CH2C0 2 H)]Gly-Arg-OCH 3 
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[W-(-C(0) (CH 2 )2Ph)-W-(CH2C0 2 CH3)]Gly-Arg-OCK3 
[ N- ( -C (O) CH 2 Ph) -N- (CH3 ) ] Gly-Arg-OCH 3 
[W-(-C(0) (CH 2 )3Ph)-W-<CH3)]Gly-Arg-OCH 3 
[N- { -C (0> Ph) -N- (CH 3 ) 1 Gly-Arg-OCH 3 
5 (N-(-C<0) (CH 2 } 2 Ph)-W-CH 2 Ph)]Gly-Arg-OCH 3 

[ W- ( -C (O) (CH 2 > 2 Ph-3 , 4-Cl 2 ) -N- <CH 3 ) ] Gly-Arg-OCH 3 
[W- { -C (O) <CH 2 ) 2 Ph-4 -CI ) -N-{CUi ) ) Gly-Arg-OCH 3 
[W- ( -C (O) (CH 2 ) 2 Ph-4-CH 3 ) -W- (CH 3 ) ] Gly-Arg-OCH 3 
[ N- { -C ( O ) { CH 2 ) 2 Ph-4 -OCH 3 ) ~N- (CH3 ) ] Gly - Arg -OCH3 
10 (W-(-C(0) (CH 2 ) 2 Ph)-N-(CH 3 )]Gly-Arg-C0 2 CH 3 

[ W- ( -C ( O ) ( CH 2 ) 2 Ph ) ~W- ( CH 2 ) 2 Ph ] Gly - Ar g - C0 2 CH3 

[W-(-C(0) (CH 2 ) 2 Ph)-N-PhlGly-Arg-C0 2 CH3 

I N - ( _ c (O) N (CH 3 ) CH 2 Ph) -N-Ph] Gly-Arg-C0 2 CH 3 

[W-(-C(0)Ph-3-CH=CHPh) -W-{CH 3 ) ]Gly-Arg-C0 2 CH 3 

15 [W- { -C (O) Ph-3-CH 2 CH 2 Ph) -N- (CH 3 ) ] Gly-Arg-C0 2 CH 3 

[ N- < -C ( O ) Ph- 3 - SPh- 3 -OCH3 ) - N- { CH3 ) 1 Gly -Arg -C0 2 CH 3 
[W-(-C (O) Ph-2-CH 2 Ph-2-Ph) -N- (CH3 ) ] Gly-Arg-C0 2 CH 3 
[W-{-C(0}Ph-4-CH 2 Ph) -i\MCH 3 ) JGly-Arg-C0 2 CH 3 
[W-(-C(0)Ph-2-CH 2 Ph) -W-(CH 3 ) ]Gly-Arg-C0 2 CH 3 

20 [N~ ( -C (O) Ph-3-CH 2 Ph) -N- (CH 3 ) ]Gly-Arg-C0 2 CH 3 

[W- ( -C (O) Ph-3-CH 2 Ph-2-CF 3 ) -N- (CH3 ) ] Gly-Arg-C0 2 CH 3 
[N- { -C (O) CH 2 Ph-3 , 4-Cl 2 ) -N- (CH3 ) 1 Gly-Arg-C0 2 CH 3 
[J\M-C(0) (CH 2 ) 2 Ph)-N-(C 2 H 5 ) ]Gly-Arg-C0 2 CH 3 
[W-{-C(0) (CH 2 ) 2 Ph) -N-(n-C 3 H7) ] Gly-Arg-C0 2 CH 3 

25 [N-{-C<0) {CH 2 )2Ph)-N-(i-C 3 H 7 ) lGly-Arg-C0 2 CH 3 
[W- { -C (O) (CH 2 ) 2 Ph) -N- (C 6 Hi 2 ) ) Gly~Arg-C0 2 CH 3 
[ w _ { _c ( o ) { CH 2 ) 2 Ph ) - N- ( OH ) 3 G ly- Arg -CO2GH3 
fW-(-C(0) (CH 2 ) 2 Ph)-W-(OCH 3 )]Gly-Arg-C0 2 CH3 
-C(O) (CH 2 )2Ph) -W-<OCH2Ph)]Gly-Arg-C02CH 3 

30 [W-(-C(0) (CH 2 )2Ph)-N-(NH2)]Gly-Arg-C02CH 3 

[W-{-C(0) (CH 2 )2Ph) -W-(N(GH3) 2 ) ] Gly-Arg-C0 2 CH 3 
[W-(-C(0) (CH 2 ) 2 Ph)-W-(NHBoc) JGly-Arg-C0 2 CH 3 
[W-(-C{0) (CH 2 )2Ph) -N-(CH 2 C0 2 H) )Gly-Arg-C0 2 CH 3 
[W-(-C<0) (CH 2 > 2 Ph)-N-(CH 2 C0 2 CH 3 ) ] Gly-Arg-C0 2 CH 3 

35 [N-(-C(0)CH 2 Ph)-W-(CH 3 ) lGly-Arg-C0 2 CH 3 
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-C(O) (CH 2 ) 3 Ph)-W-(CH 3 ) ]Gly-Arg-C0 2 CH 3 

-C (O) Ph) -N- (CH 3 ) 1 Gly-Arg-C0 2 CH 3 

-C.(0) (CH 2 ) 2 Ph)-W-CH 2 Ph) ] Gly-Arg-C0 2 CH 3 

-C(O) (CH 2 ) 2 Ph-3,4-Cl 2 )-W-(CH 3 ) ] Gly-Arg-C0 2 CH 3 

-C(O) (CH 2 ) 2 Ph-4-Cl) -N- (CH 3 ) ]Gly-Arg-C0 2 CH 3 

-C (O) (CH 2 ) 2 Ph-4-CH 3 ) -N- (CH 3 ) ] Gly-Arg-C0 2 CH 3 

-C (O) (CH 2 ) 2 Ph-4-OCH 3 ) -N- (CH 3 ) ] Gly-Arg-C0 2 CH 3 

-C (O) (CH 2 ) 2 Ph) -N- (CH 3 ) ] Gly-boroPhe (jijCM) -OH 

-C <0> (CH 2 ) 2 Ph) -N- (CH 2 ) 2 Phl Gly-boroPhe (nCN) -OH 

-C(O) (CH 2 ) 2 Ph) -W-Ph) Gly-boroPhe (mCN) -OH 

-C (O) N ( CH 3 ) CK 2 Ph) -N-Ph] Gly-boroPhe </rCN) -OH 

-C (O) Ph-3-CH=CHPh) -N- (CH 3 ) ]Gly-boroPhe (xnCN) -OH 

-C (O) Ph-3~CH 2 CH 2 Ph) -N- (CH 3 ) ] Gly-boroPhe (mCN) -OH 

-C (0) Ph-3-SPh-3-OCH 3 ) -N- (CH 3 ) jGly-boroPhe (jnCN) -OH 

-C(O) Ph-2-CH 2 Ph-2-Ph) -N- (CH 3 ) ]Gly-boroPhe (jjCN) -OH 

-C(0)Ph-4-CH 2 Ph)-W-(CH 3 ) ] Gly-boroPhe (mCN) -OH 

-C(0)Ph-2-CH 2 Ph)-AMCH 3 ) ] Gly-boroPhe (mCN) -OH 

-C (O) Ph-3-CH 2 Ph) -N- (CH 3 ) ] Gly-boroPhe <mCN) -OH 

-C(O) Ph-3-CH 2 Ph-2-CF 3 ) -W-<CH 3 ) ] Gly-boroPhe (JnCN) -OH 

-C (0)CH 2 Ph-3 , 4-Cl 2 ) -N- (CH 3 ) ] Gly-boroPhe (mCN) -OH 

-C (O) (CH 2 ) 2 Ph) -N- (C 2 H 5 ) ] Gly-boroPhe <mCN> -OH 

-C{0) (CH 2 ) 2 Ph)-W-(n-C 3 H 7 ) ]Gly-boroPhe(j7X2N) -OH 

-C(O) (CH 2 ) 2 Ph) -N-(i-C 3 H 7 ) ] Gly-boroPhe (mCN) -OH 

-C'(O) (CH 2 ) 2 Ph) -W-(C 6 Hi 2 ) ] Gly-boroPhe (mCN) -OH 

-C(O) (CH 2 ) 2 Ph) - AM OH) J Gly-boroPhe (mCN) -OH 

-C(O) (CH 2 ) 2Ph) -N- (OC.H 3 ) ] Gly-boroPhe (jnCN) -OH 

-C (O) (CH 2 ) 2 Ph) -W- (OCH 2 Ph) J Gly-boroPhe (mCN) -OH 

-C(O) (CH 2 ) 2 Ph)-W-(NH 2 ) 1 Gly-boroPhe (raCN) -OH 

-C{0) (CH 2 ) 2 Ph)-N-<N{CH 3 ) 2 ) ] Gly-boroPhe iirCU) -OH 

-C(O) (CH 2 ) 2 Ph)-W-(NHBoc) ] Gly-boroPhe (mCN) -OH 

-C(O) (CH 2 ) 2 Ph) ~N- (CH 2 C0 2 H) JGly-boroPhe (fflCN) -OH 

-C(OJ (CH 2 ) 2 Ph)-W-(CH 2 C0 2 CH 3 ) ] Gly-boroPhe (znCN) -OH 

-C (0) CH 2 Ph) -N- (CH 3 ) ] Gly-boroPhe (nCN) -OH 
-C(O) (CH 2 ) 3 Ph)-N-(CH 3 ) ] Gly-boroPhe (nCW -OH 
-C(0) Ph) -AT- <CH 3 ) ] Gly-boroPhe (jttCN) -OH 



-36- 



SUBSTITUTE SHEET (RULE 26) 



3NS0OCIO: cWO B509634A1_I_> 



WO 95/09634 



PCT7US94/1 1280 



[N-l-C(O) (CH 2 )2Ph)-W-CH2Ph) ]Gly-boroPhe<nCN) ~OH 
[ N- i -C (O) (CH 2 ) 2Ph-3 , 4 -Cl 2 ) -N- (CH 3 ) ) Gly-boroPhe ( jtCN) -OH 
[W-{-C(0) (CH 2 ) 2 Ph-4-Cl) -W-(CH 3 ) ] Gly-boroPhe (mCN) -OH 
[W- ( -C (O) (CH 2 ) 2 Ph-4-CH 3 ) -W- (CH 3 ) ] Gly-boroPhe (nCN) -OH 
5 (W-(-C{0) (CH 2 ) 2 Ph-4-OCH 3 )-N-(CH 3 ) ] Gly-boroPhe (mCN) -OH 
• {jy?-{-C{0) (CH 2 ) 2 Ph)-W-(CH 3 ) 3 Gly-boroPhe (jnCN)-CioHi6 
[N-(-C (0) (CH 2 ) 2 Ph) -N-(CH 2 ) 2 Ph) Gly-boroPhe (mCN) -CioHie 
(N-(-C<0) <CH 2 ) 2 Ph) -W-Ph] Gly-boroPhe (raCN) -CioHis 
IN- { -C (O) N (CH 3 ) CH2Ph) -N-Ph J Gly-boroPhe (jiCN) -CioHis 

10 [N- ( -C (O) Ph-3-CH=CHPh) -N- (CH 3 ) ) Gly-boroPhe (xCN) -CioHis 
I N- { -C ( O ) Ph-3 -CH 2 CH 2 Ph > - N- {CH 3 ) ] Gly-boroPhe ( mCN ) -CioHi 6 
[W- {-C (0) Ph-3-SPh-3-OCH 3 ) -W-(CH 3 ) ]Gly-boroPhe 1/nCN) -CioHie 
[N- ( -C (O) Ph-2 -CH 2 Ph-2 -Ph) -W- (CH 3 ) ) Gly-boroPhe (fflCN) -CioHie 
(W- (-C (O) Ph-4-CH 2 Ph) -N- (CH 3 ) ]Gly-boroPhe (jiOJ) -CioHie 

15 lw-{-C(0)Ph-2-CH 2 Ph)-W-(CH 3 ) } Gly-boroPhe (/nCN) -CioHi 6 
|N-(-C (O) Ph-3-CH 2 Ph) -J\7-(CH 3 ) ] Gly-boroPhe (mCN) -C10H16 
[W- ( -C <0) Ph-3-CH 2 Ph-2-CF 3 ) -N- (CH 3 ) } Gly-boroPhe (mCN) -C10H16 
[N-(-C (O) (CH 2 ) 2 Ph) -W-(C 2 H5> } Gly-boroPhe (;nCN) -CioHie 
( W _ ( _C (O) (CH 2 ) 2 Ph) -N- (n-C 3 H7 ) ] Gly-boroPhe (mCN) -CioHie 

20 [W-(-C(0) (CH 2 ) 2 Ph)-W-(i-C3H7))Gly-boroPhe(mCN)-CioHj6 
[^-(^(O) (CH 2 ) 2 Ph) -W-(C 6 Hi 2 ) JGly-boroPhe(mCN)-CioHi6 
[JiT-(-CCO) (CH 2 ) 2 Ph) -N- (OH)] Gly-boroPhe (/nCN)-CioHi6 

lN-(-C (O) (CH 2 ) 2 Ph) -W-(OCH 3 ) ]Gly-boroPhe(mCN)-CioHi6 
[N- ( -C (O) (CH 2 ) 2 Ph) -W- <OCH 2 Ph) ] Gly-boroPhe (mCN) -Ci 0 H a6 

25 [Jtf-(-C(0) (CH 2 ) 2 Ph) -N-(NH 2 ) ]Gly-boroPhe</nCN) -C!oH 16 

[N- (-C (O) (CH 2 ) 2 Ph) -W- (N{CH 3 ) 2 ) ] Gly-boroPhe linCN) -C10H16 
| W _(_C (o) (CH 2 ) 2 Ph) -W-(NHBoc) } Gly-boroPhe (mCN) -C10H16 
(JJ-(-C(0) (CH 2 ) 2 Ph)-W-(CH 2 C0 2 H) ] Gly-boroPhe (mCN)-CioHi6 
[W _(_C(0) <CH 2 ) 2 Ph)-N-(CH 2 C0 2 CH 3 ) ] Gly-boroPhe <mCN) -CioHie 

30 [N- ( -C (O) CH 2 Ph) -AT- (CH 3 ) ] Gly-boroPhe ( jnCN) -C10H16 

[N- ( -C (O) (CH 2 ) 3 Ph) -N- (CH 3 ) ]Gly-boroPhe (jtCN) -CioHie 
[ jvjr— ( -C (O) Ph) -if- (CH 3 ) ] Gly-boroPhe (mCN) -C10H16 
[N-(-C (O) (CH 2 ) 2 Ph) -W-CH 2 Ph) )Gly-boroPhe(jmCN)-CioHi6 
[W-(-C(0) (CH 2 ) 2 Ph-3,4-Cl 2 )-N-<CH 3 ) ] Gly-boroPhe (jtjCN) -CioHie 

35 [W-(-C(0) (CH 2 ) 2 Ph-4-Cl)-W-(CH 3 ) lGly-boroPhe(/nCN)-CioHi6 

-37- 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 



PCT/US94/1 1280 



[W-<-C(0) (CH 2 )2Ph-4-CH 3 )-W-<CH 3 ) JGly-boroPhe (mCN) -C10H16 
[W-(-C{0) (CH 2 ) 2 Ph-4-OCH 3 )-.N-<CH 3 ) ]Gly-boroPhe (mCN) -C10H16 

{W-{-C(0) (CH2>2Ph)-W-(CH 3 ) )Gly-Phe(aCN)-CF3 
IN-i-C(O) {CH 2 )2Ph)-N-<CH 2 > 2 Ph) Gly-Phe (mCN) -CF 3 
5 [AM-C(O) (CH 2 ) 2 Ph)-W-Ph]Gly-Phe(jnCN> -CF 3 

[N- ( -C (O) N(CH 3 ) CH 2 Ph) -N-Ph] Gly-Phe (jhCN) -CF 3 
[ N- { -C {O) Ph-3 -CH=CHPh ) - N- ( CH 3 ) ] Gly- Phe I mCN) -CF 3 
[N- ( -C (0) Ph-3 -CH 2 CH 2 Ph) -N- (CH 3 ) ] Gly-Phe ( JiCN) -CF 3 
[N- (-C (O) Ph-3 -SPh-3-OCH 3 ) -N- {CH 3 ) ] Gly-Phe (iiCN) -CF 3 

10 [N-(-C(0)Ph-2-CH 2 Ph-2-Ph) -N-(CH 3 ) ]Gly-Phe(i7iCN) -CF 3 
[N- (-C (O) Ph-4-CH 2 Ph) -N- {CH 3 ) )Gly-Phe <JtiCN) -CF 3 
fW-(-C(0)Ph-2-CH 2 Ph)-AMCH 3 ) JGly-Phe (jtCN) -CF 3 
[W-(-C{0)Ph-3-CH 2 Ph)-W-(CH 3 ) ]Gly-Phe (mCN) -CF 3 
[N-(-C(0)Ph-3-CH 2 Ph-2-CF 3 )-W-(CH 3 ) ] Gly-Phe (/nCN) -CF 3 

15 [N- ( -C (O) CH 2 Ph-3 , 4-Cl 2 ) -W- (CH 3 ) ] Gly-Phe (nOJ) -CF 3 
[W _ ( _ C(0) (CH 2 ) 2 Ph) -W-(C 2 Hs) ] Gly-Phe (JiCN) -CF 3 
[N-l-CiO) (CH 2 ) 2 Ph)-W-(n-C 3 H 7 )3Gly-Phe(mCN)-CF 3 
IN-(-CiO) (CH 2 ) 2 Ph)-N-(i-C 3 H7)]Gly-Phe(jnCN)-CF 3 
IN- { -C (O) (CH 2 ) 2Ph) -*J- (C 6 Hi 2 ) ] Gly-Phe (nCN) -CF 3 

20 [N-{-C(0> (CH 2 ) 2 Ph)-W- (OH) ] Gly-Phe (jhCN)-CF 3 

[N-(~C(0) (CH 2 ) 2 Ph) -W-(OCH 3 ) ] Gly-Phe (JiiCN) -CF 3 
[N-(-C(0) (CH 2 )2Ph) -W-(OCH 2 Ph) ] Gly-Phe (ilCN)-CF 3 
[W-(-C(0) (CH 2 ) 2 Ph) -N-(NH 2 ) ] Gly-Phe (mCN) -CF 3 
[W-(-C{0) {CH 2 )2Phl -W-(N(CH 3 ) 2 ) ] Gly-Phe (mCN) -CF 3 

25 [iff-(-C(0) (CH 2 )2Ph)-W-(NHBoc) ] Gly-Phe (mCN)-CF 3 

LN-f-CtO) (CH 2 ) 2 Ph) -N-(CH 2 C0 2 H) ] Gly-Phe (JlCN)-CF 3 
[W-(-C(0) (CH 2 ) 2 Ph) -N-{CH 2 C0 2 CH 3 > ) Gly-Phe (JiCN) -CF 3 
[N- ( -C (0) CH 2 Ph) ~N-{CHz) J Gly-Phe (mCN) -CF 3 
[W-(-C(0) (CH 2 ) 3 Ph)-W-{CH 3 ) ] Gly-Phe (mCN) -CF 3 

30 [N- ( -C (O) Ph) -W- (CH 3 ) ] Gly-Phe ( jnCN) -CF 3 

[jy_(_C<0) (CH 2 )2Ph)-W-CH 2 Ph)l Gly-Phe (jnCN)-CF 3 
[N- { -C (O) (CH 2 ) 2 Ph-3 , 4-Ci 2 ) -N- ( CH 3 ) ] Gly-Phe (mCN) -CF 3 
[W-(-C(0> (CH 2 )2Ph-4-Cl)-W-(CH 3 ) ] Gly-Phe (jtCN)-CF 3 
[N- ( -C (O) (CH 2 ) 2Ph"4-CH 3 > -N- <CH 3 ) ] Gly-Phe (mCN) -CF 3 

35 [W-{-C{0) (CH 2 ) 2 Ph-4-OCH 3 )-W-(CH 3 ) ]Gly-Phe (jhCN) -CF 3 
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[N-(-C(0) {CH 2 >2Ph)-W-{CH3) ] Gly-Phe (mCN) -OCH3 
[N-(-C(0) (CH 2 )2Ph)-N-(CH2)2PhlGly-Phe{jnCN)-OCH 3 
[N-<-C{0) (CH 2 )2Ph)-W-Ph]Gly-Phe(roCN)-OCH 3 
[ N- ( -C ( 0 ) N ( CH 3 > CH 2 Ph ) - W-Ph ) Gly - Phe ( jtCN ) -OCH 3 
[N-(-C{0)Ph-3-CH=CHPh)-W-(CH 3 ) )Gly-Phe (mCN) -OCH 3 
[N- ( -C (O) Ph-3-CH 2 CH 2 Ph) -W- (CH 3 ) ] Gly- Phe (nCN) -OCH3 
[W- ( -C (0) Ph-3-SPh-3-OCH 3 ) -N- (CH 3 ) J Gly-Phe ( JnCN) -OCH 3 
[W-(-C{0) Ph-2-CH 2 Ph-2-Ph) -N- {CH 3 ) )Gly-Phe (mCN) -OCH 3 
IN- (-C (O) Ph-4-CH 2 Ph) -W- (CH 3 ) ] Gly-Phe (JiCN) -OCH 3 
[N-(-C{0)Ph-2-CH 2 Ph) -W-(CH 3 ) ] Gly-Phe (mCN) -OCH 3 
IN- { -C (O) Ph-3-CH 2 Ph) -N- (CH 3 ) ] Gly-Phe (jnCN) -OCH 3 
IN- { -C (0) Ph-3-CH 2 Ph-2-CF 3 ) -N- (CH 3 ) }Gly-Phe ( jnCN) -OCH 3 
[W-(-C(0)CH 2 Ph-3,4-Cl 2 )-W-(CH 3 )]Gly-Phe(iiCN)-OCH3 
[N-(-C(0) <CH2)2Ph)-W-(C 2 H 5 ) ] Gly-Phe (mCN) -OCH 3 
[N-(-CCO) {CH 2 )2Ph)-W-{n-C 3 H7) ) Gly-Phe (mCN) -OCH3 
[W- ( -C {05 <CH 2 ) 2Ph> -N- ( i-C 3 H 7 ) ] Gly-Phe (jtCN) -OCH 3 
[N-(-C(0) (CH 2 )2Ph)-W-<C6Hi 2 ) ]Gly-Phe(/nCN) -OCH 3 
[W-(-C(0) (CH2)2Ph)-W-(OH) ] Gly-Phe (mCN) -OCH 3 
[N-(-C{0) (CH 2 )2Ph)-W-(OCH 3 ) ] Gly-Phe (mCN) -OCH3 
0 [N-(-C(0> (CH2)2Ph)-W-(OCH 2 Ph) ] Gly-Phe (jijCN) -OCH3 
[N-[-C{0) {CH 2 )2Ph)-W-(NH2> ) Gly-Phe (mCN)-OCH 3 
[N-(~C(0) (CH2)2Ph)-W-(N(CH 3 ) 2 ) 1 Gly-Phe (jttCN) -OCH 3 
[N-(-ClO) (CH 2 )2Ph)-W-(NHBoc) ]Gly-Phe (mCN) -OCH 3 
[W-(-C(0> (CH2)2Ph)-W-(CH 2 C0 2 H) ] Gly-Phe (mCN) -OCH 3 
5 [N-(-C(0) {CH 2 )2Ph)-W-(CH 2 C0 2 CH 3 ) ]Gly-Phe(jnCN)-OCH 3 
[W-<-C(0)CH 2 Ph)-W-{CH 3 ) ] Gly-Phe ( jnCN }-OCH 3 
[W-(-C<0) (CH2) 3 Ph) -W-(CH 3 ) ] Gly-Phe {/nCN) -OCH 3 
[W-(-C(0)Ph)-//-{CH 3 ) ] Gly-Phe {jnCN) -OCH 3 
[N-{ -C (0) (CH 2 ) 2 Ph) -W-CH 2 Ph) ] Gly-Phe (JnCN) -OCH 3 
0 [W-{-C(0) (CH 2 ) 2 Ph-3,4-Cl2)-N-(CH3)]Gly-Phe(Jrt:N)-OCH 3 
[N-{-C{0) {CH 2 ) 2 Ph-4-Cl) -W-(CH 3 ) ] Gly-Phe (mCN) -OCH 3 
[N- (-C{0) (CH 2 ) 2 Ph-4-CH 3 ) -W- (CH 3 ) )Gly-Phe (uiCN) -OCH 3 
[N- [ -C (O) (CH 2 ) 2 Ph-4 -OCH 3 ) -N- <CH 3 ) ) Gly-Phe (mCN) -OCH 3 
[N-(-C(0) (CH 2 )2Ph)-N-(CH 3 ) ] Gly-Phe <jnCW) -C0 2 CH 3 
5 [N-{-C(0) (CH 2 )2Ph)-W-(CH 2 )2Ph] Gly-Phe {jnCN)-C0 2 CH 3 
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-C(O) (CH 2 ) 2 Ph) -i\7-Ph]Gly-Phe(mCN)-C02CH 3 

-C (O) N (CH 3 ) CH 2 Ph) -N-Ph] Gly-Phe ( jnCN) -CO2CH3 

-C(0)Ph-3-CH=CHPh)-W-{CH 3 ) ] Gly-Phe (mCN) -C0 2 CH 3 

-C(O) Ph-3-CH 2 CH 2 Ph) -JMCH3) ] Gly-Phe (/nCN) -C0 2 CH 3 

-C (O) Ph-3 -SPh-3 -OCH 3 ) -N- 1 CH 3 ) ] Gly-Phe (mCN) -C0 2 CH 3 

-C <0) Ph-2-CH 2 Ph-2-Ph) -W- (CH 3 ) 3 Gly-Phe (fliCN) -C0 2 CH 3 

-C(O) Ph-4-CH 2 Ph) -W-(CH 3 ) ]Gly-Phe(xnCN) -C0 2 CH 3 

-C(O) Ph-2-CH 2 Ph) -W-{CH 3 ) )Gly-Phe(mCN) -C0 2 CH 3 

-C(O) Ph-3-CH 2 Ph)-N-(CH 3 ) )Gly-Phe(mCN) -C0 2 CH 3 

-C (O) Ph-3-CH 2 Ph-2-CF 3 ) -N- (CH 3 ) ] Gly-Phe <mCN) -C0 2 CH 3 

-C (O) CH 2 Ph-3 , 4 -Cl 2 >-N- (CH 3 )] Gly-Phe (mCN) -C0 2 CH 3 

-C (O) (CH 2 ) 2 Ph) -N- (C 2 H 5 ) ] Gly-Phe (wCN) -C0 2 CH 3 

-C{0) (CH 2 > 2 Ph) -W-(n-C 3 H7) ]Gly-Phe (mCN) -C0 2 CH 3 

-C(O) (CH 2 ) 2 Ph)-W-{i-C 3 H7)] Gly-Phe (mCN) -C0 2 CH 3 

-C(O) (CH 2 ) 2 Ph) -W-(C 6 Hi 2 ) ]Gly-Phe(mCN) -C0 2 CH 3 

-C(O) (CH 2 ) 2 Ph) -N-iOH) ) Gly-Phe (nCN) -C0 2 CH 3 

-C(O) (CH 2 ) 2 Ph) -W-{OCH 3 ) ] Gly-Phe </nCN) -C0 2 CH 3 

-C {O) <CH 2 ) 2 Ph) -N- (OCH 2 Ph) ] Gly-Phe (mCN) -C0 2 CH 3 

-C(O) (CH 2 ) 2 Ph) -W-<NH 2 ) ]Gly-Phe<JiCN)-CG- 2 CH 3 

-C(O) (CH 2 ) 2 Ph) -W-(N{CH 3 ) 2 ) JGly-Phef/nOSO-CC^CHj 

-C(O) (CH 2 ) 2 Ph) -JV-<NHBoc) ]Gly-Phe(mCN) -C0 2 CH 3 

-C(O) (CH 2 ) 2 Ph) -i\T-(CH 2 C0 2 H) ] Gly-Phe (mCN) -C0 2 CH 3 

-C(O) (CH 2 ) 2 Ph) -N-IC^CC^CHs) ] Gly-Phe (mCN) -C0 2 CH 3 

-C(0)CH 2 Ph) -W-(CH 3 ) ) Gly-Phe (jiiCN) -C0 2 CH 3 

-C(O) (CH 2 ) 3 Ph)-W-(GH 3 )]Gly-Phe{mCN)-C0 2 CH 3 

-C (O) Ph) -N- ( CH3 ) J Gly-Phe (iiCN) -C0 2 CH 3 

-C(O) (CH 2 ) 2 Ph) -W-CH 2 Ph) ) Gly-Phe (mCN) -C0 2 CH 3 

-C{0) (CH 2 ) 2 Ph-3,4-Cl 2 )-W-(CH 3 ) JGly-Phe(jnCN) -C0 2 CH 3 

-C(O) (CH 2 ) 2 Ph-4-Cl) -W-(CH 3 ) ] Gly-Phe (mCN)-C0 2 CH 3 

-C ( O ) ( CH 2 ) 2 Ph- 4 -CH3 ) -N- ( CH 3 ) ] Gly- Phe ( uiCN ) -C0 2 CH 3 

-C(0> (CH 2 ) 2 Ph-4~OCH 3 )-W-{CH 3 ) ] Gly-Phe (jnCN) -C0 2 CH 3 

-C(0> <CH 2 ) 2 Ph) -w-<CH 2 > 2 Ph]Gly-boroOrn(W-methylamidino) - 

OH 

-C(O) (CH 2 ) 2 Ph) -W-PhJGly-boroOrn(W-methylamidino) -OH 
-C(0)N(CH 3 )CH 2 Ph) -w-ph]Gly-boroOrn(W-methylamidino) -OH 
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{ W- { -C ( O) Ph- 3 -CH=CHPh ) - N- ( CH 3 ) ] Gly -boroOrn ( N- 

methylamidino) -OH 
[W-(-C(0) Ph-3-CH 2 CH 2 Ph) -N- ( CH3 ) ] Gly -boroOrn ( N- 

methylamidino) -OH 
5 [N-(-C(O)Ph-3-SPh-3-0CH3)-W-(CH 3 ) } Gly-boroOrn (N- 

methylamidino) -OH 
[N-{-C (O) Ph-2-CH 2 Ph-2-Ph) -N-(CH 3 ) J Gly-boroOm (W- 

methylamidino) -OH 
[N-{-C (O) Ph-4-CH 2 Ph) -N- (CH 3 ) ]Gly-boroOrn (N-methylamidino) - 

10 OH 

IN- ( -C {0) Ph-2-CH 2 Ph) -N- (CH 3 ) JGly-boroOrn (AMnethylamidino) - 
OH 

[W-(-CtO) Ph-3-CH 2 Ph) -N-(CH 3 ) JGly-boroOrn (N-methylamidino) - 
OH 

15 IN- < -C (O) Ph-3-CH 2 Ph-2-CF 3 ) -N- (CH 3 > ] Gly-boroOrn (N- 

rnethylamidino) -OH 
[W-{-C{0) (CH 2 ) 2 Ph)-N-<C 2 H 5 ) ] Gly-boroOrn { W-roethylamidino) -OH 
[N-<-C(0) (CH 2 ) 2 Ph)-W-(n-C 3 H 7 ) ] Gly-boroOrn (N-methylamidino) - 

OH 

20 [N-(-C(0) (CH 2 ) 2 Ph) -N-{i-C 3 H 7 ) ] Gly -boroOrn (W-methylamidino) - 

OH 

[W-{-C(0) (CH 2 ) 2 Ph)-W-(C 6 Hi 2 ) ] Gly-boroOrn (^methylamidino) -OH 
[N- ( -C (O) (CH 2 ) 2 Ph) -N- ( OH ) ] Gly-boroOrn (N-methylamidino) -OH 
[W-{-C (O) (CH 2 ) 2 Ph) -W-(OCH 3 ) ] Gly-boroOrn < N-methylamidino) -OH 
25 [W-(-C(0) (CH 2 ) 2 Ph) -W-(OCH 2 Ph) ] Gly -boroOrn (W-methylamidino ) - 

OH 

[W-(-C(0) (CH 2 ) 2 Ph)-W-(NH 2 ) ]Gly-boroOrn{W-methylamidino)-OH 
[W-{-C(0) (CH 2 ) 2 Ph)-N-(N(CH 3 ) 2 ) ] Gly-boroOrn (N- 

methylamidino) -OH 
30 (W-(-C(0) {CH 2 ) 2 Ph)-W-(NHBoc)] Gly-boroOrn (W-methylamidino) - 

OH 

[W-(-C(0) (CH 2 ) 2 Ph)-W-(CH 2 C0 2 H) ] Gly-boroOrn [N- 

methylamidino) -OH 
[ M- ( -C ( 0 ) ( CH 2 ) 2 Ph ) - W- ( CH 2 C0 2 CH 3 ) 1 Gly -boroOrn ( N- 

35 methylamidino) -OH 
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[N- ( -C (O) CH 2 Ph) -N- (CH 3 ) ] Gly-boroOrn (N-methylamidino) -OH 
[W-C-C(O) (CH 2 )3Ph> -W-(CH 3 ) ] Gly-boroOrn (W-methylamidino) -OH 
[N-(-C(0)Ph) -W-(CH 3 ) ] Gly-boroOrn (W-methylamidino) -OH 
{W-(-C<0> <CH 2 ) 2 Ph) -W-CH 2 Ph) ]Gly-boroOm (W-methylamidino) -OH 
5 [W-(-C<0> (CH 2 ) 2 Ph-3,4-Cl 2 )- ; W-(CH3)]Gly-boroOrn(W- 

methylamidino) -OH 
[W-(-C(0) (CH 2 ) 2 Ph-4-Cl)-N-<CH 3 ) ] Gly-boroOrn <W- 

methylamidino) -OH 
[W-(-C(0) (CH 2 ) 2 Ph-4-CH 3 )-W-(CH 3 ) ] Gly-boroOrn ( W- 

10 methylaroidino)-OH 

[ W- ( -C < O ) ( CH 2 ) 2 Ph- 4 -OCH 3 ) - N- ( CH 3 ) 3 Gly-boroOrn ( W- 

methylamidinp) -OH 
(W-(-C(0) (CH 2 ) 2 Ph) -N-Ph] Gly-boroOrn (W-methylamidino) -CioHie 
[W- (-C <0) N (CH 3 ) CH 2 Ph) -W-Ph] Gly-boroOrn (N-methylamidino) - 

15 CioHae 

[W-(-C(0) Ph-3-CH=CHPh) -W-(CH 3 ) ] Gly-boroOrn (W- 

methylamidino) -CioHig 
[N- ( -C (O) Ph-3-CH 2 CH 2 Ph) -W- (CH 3 ) ] Gly-boroOrn (W- 
methylamidino) -C10H16 
20 [w-(-C(O)Ph-3-SPh-3-0CH 3 )-W-(CH 3 > ] Gly-boroOrn (W- 

methylamidino) -C10H16 
IN- (-C (O) Ph-2-CH 2 Ph-2-Ph) -W-(CH 3 ) ] Gly-boroOrn (W- 

methylamidino) -CioHx6 
[W-(-C(0) Ph-4-CH 2 Ph) -W-(CH 3 ) ] Gly-boroOrn (N-methylaniidino) - 

25 CioHis 

[W-<-C (O) Ph-2-CH 2 Ph) -W-(CH 3 ) } Gly-boroOrn (W-methylamidino) - 

CioHie 

(W- ( -C (O) Ph-3-CH 2 Ph) -W-<CH 3 ) ] Gly-boroOrn (W-methylaroidino) - 
C10H16 

30 {N-(-C(0)Ph-3-CH 2 Ph-2-CF 3 ) -N- (CH 3 ) ] Gly-boroOrn (W- 

methylamidino) -C10H16 
[N- (-C(O) (CH 2 ) 2 Ph) -N- (C 2 Hs) ) Gly-boroOrn (W-methylamidino) - 

C10H16 

[N- (-C (O) <CH 2 ) 2 Ph) -N- (n-C 3 H 7 ) J Gly-boroOrn (W-methylamidino) - 
35 CioH 16 
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[N- 



w- 



[N- 



[N- 



[N- 



[N- 



15 [N- 



IN- 



10 



20 



25 



[W- 

[N- 
[N- 

[W- 
[N- 

[N- 

[N~ 

[N~ 



35 [N- 



30 



~C(0) (CH 2 )2Ph) -N-(i-C 3 H7) )Gly-boroOrn(i\Hmethylamidino) - 
CioHie 

-C(0) (CH 2 )2Ph) -W-(C6Hi2) ] Gly-boroOrn {Jtf-methylamidino)- 
CioHie 

-C(0) (CH2)2Ph) -W-(OH) ] Gly-boroOrn (N-methylamidino) - 
C10H16 

-C(O) (CH 2 ) 2 Ph) -W-(OCH 3 ) ] Gly-boroOrn ( J\Mriethy lamidino) - 
CioHie 

~C{0) (CH2>2Pb) -W-(OCH 2 Ph) ) Gly-boroOrn (N-methylamidino) - 
CioHj.6 

-C(O) (CH2) 2 Pb) -W-(NH 2 ) ]Gly-boroOrn (W-methylamidino) - 

m 

Cl0Hl6 

-C ( O ) { CH2 ) 2 Pb ) -N- { N ( CH3 ) 2 J 1 Gly-boroOrn ( N- 
me thy lamidino) -C10H16 

-C(O) {CH2)2Ph)-N-(NHBoc) ] Gly-boroOrn (W-methylamidino) - 
C10H16 

-CCO) {CH2}2Ph)-i\7-(CH 2 C0 2 H) ) Gly-boroOrn ( W- 

methylamidino) -C10H16 
-C (O) (CH2 ) 2Pb) ~N- {CH2CO2CH3 ) J Gly-boroOrn (W- 

methy lamidino) -C3.0H16 

-C(0)CH2Ph) -N-(CHa) ] Gly-boroOrn (W-methylamidino) -C10H16 

-C(O) (CH2>3Ph) -N- (CH3) ] Gly-boroOrn (W-methylamidino) - 

CioHis 

-C{0) Ph) -W-(CH3) ] Gly-boroOrn (W-methylamidino) -CioHie 
-C(O) (CH 2 ) 2Ph) -W-CH2Ph) ] Gly-boroOrn (W-methylamidino) - 
CioHie 

-C(O) (CH2)2Ph-3,4-Cl 2 )-W-(CH 3 ) ) Gly-boroOrn ( W- 

methylamidino) -CioHis 
-C(O) (CH 2 )2Pb-4~Cl) -W-(CH 3 ) ] Gly-boroOrn (W- 

methy lamidino ) -C10H16 
-C (O) (CH 2 ) 2Pb-4-CH 3 ) -W- ICH3) ] Gly-boroOrn (W- 

methy lamidino) -C10H16 

-C (O) (CH 2 ) 2?b-4 -OCH3 ) -W- (CH3 ) ] Gly-boroOrn (W- 
methy lamidino} -C10H16 

-C(O) (CH 2 )2Pb) -N- (CH3 ) ]Gly-Orn (W-methylamidino) -CF 3 
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10 



15 



20 



25 



30 



[W- 
[W- 
[W- 
[W- 
[W- 

[W- 

[W- 

[W- 
[W- 
[W- 

tw- 

[W- 

[W- 
[W- 
[W- 
[N- 
[N- 
[W- 
[W- 
IN- 
[N- 
IN- 
(W- 
[W- 

[N- 
[W- 
[W- 
IN- 



-C (O) (CH 2 ) 2 Ph) -W- (CH 2 ) 2 Ph] Gly-Om (W-methylamidino) -CF 3 
-C(O) (CH2)2Ph) -W-Ph) Gly-Orn (W-methylamidino) -CF3 
-C (O) N {CH3 ) CH 2 Ph J -W-Ph J Gly-Orn ( W-methylamidino ) -CF 3 
-C (0) Ph-3-CH=CHPh) -W-(CH 3 ) ]Gly-Orn (W-methylamidino) -CF 3 
-C (O) Ph-3-CH 2 CH 2 Ph) -W- (CH3 ) ] Gly-Orn (W-methylamidino) - 

CF3 

-C(O) Ph-3-SPh-3-OCH 3 ) -W- (CH 3 ) ] Gly-Orn (W-methylamidino) - 
CF3 

-C(0)Ph-2-CH 2 Ph-2-Ph)-W-(CH 3 ) ]Gly-Orn (W-methylamidino) - 
CF 3 

-C (O) Ph-4-CH 2 Ph) -W- (CH 3 ) 3 Gly-Orn (W-methylamidino) -CF 3 
-C (0) Ph-2-CH 2 Ph) -W- (CH 3 ) ] Gly-Orn (W-methylamidino) -CF 3 
-C (O) Ph-3-CH 2 Ph) -W-(CH 3 ) ] Gly-Orn (W-methylamidino) -CF 3 
-C (O) Ph-3-CH 2 Ph-2-CF 3 ) -W- (CH 3 ) ] Gly-Orn (W- 

methylamidino) -CF 3 
-C (0)CH 2 Ph-3 , 4-Cl 2 ) -W- (CH 3 ) ) Gly-Om (W-methylamidino) - 

CF 3 

-C (O) (CH 2 ) 2 Ph) -W- (C2H5) 3 Gly-Orn (W-methylamidino) -CF 3 
-C (0) (CH 2 ) 2 Ph) -W- (n-C 3 H7 ) 3 Gly-Orn (W-methylamidino) -CF 3 
-C (0) (CH 2 ) 2 Ph) -W- < i-C 3 H7) 3 Gly-Orn (W-methylamidino) -CF 3 
-C(0) (CH 2 ) 2 Ph) -W-(C6H l2 ) ] Gly-Orn (W-methylamidino) -CF 3 
-C (O) (CH 2 ) 2 Ph) -W- (OH) 3 Gly-Orn (W-methylamidino) -CF 3 
-C(O) (CH 2 ) 2 Ph) -W-(OCH 3 ) ] Gly-Orn (W-methylamidino) -CF 3 
-C(O) (CH 2 ) 2 Ph)-W-(OCH 2 Ph) 3 Gly-Orn (W-methylamidino) -CF3 
-C(O) (CH 2 ) 2 Ph)-W-(NH2) JGly-Orn (W-methylamidino) -CF 3 
-C(0) (CH 2 ) 2 Ph) -W-(N(CH3) 2 ) ) Gly-Orn (W-methylamidino) -CF 3 
-C (O) (CH 2 ) 2 Ph) -W- (NHBoc) JGly-Orn (W-methylamidino) -CF 3 
-C(0) (CH 2 ) 2 Ph)-W-(CH2C0 2 H) JGly-Orn (W-methylamidino) -CF 3 
-C (0) (CH 2 ) 2 Ph) -W- (CH 2 C0 2 CH 3 ) J Gly-Orn (W-methylamidino) - 

CF 3 

-C(0)CH 2 Ph) -W-(CH 3 ) JGly-Orn (W-methylamidino) -CF 3 
-C (0) (CH 2 ) 3 Ph) -W- (CH 3 ) JGly-Orn (W-methylamidino) -CF 3 
-C (O) Ph) -W- (CH 3 ) ] Gly-Orn (W-methylamidino) -CF 3 
-C (O) (CH 2 ) 2 Ph) -W-CH 2 Ph) 3 Gly-Orn (W-methylamidino) -CF 3 
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[N- i -C (0) (CH 2 ) 2Ph-3 * 4-Cl 2 > - W- (CH 3 ) ] Gly-Orn ( N- 

methylamidino) -CF3 
[N- { -C (0) (CH 2 } 2 Ph-4-Cl) -tf- (CH3 ) ] Gly-Orn <itf~me thy lamidino) - 

CF 3 

5 [N- i -C (0) (CH 2 ) 2?h-4 -CH 3 ) -W- (CH 3 ) 1 Gly-Orn (i\7-me thy lamidino) - 
CF 3 

[I\7- ( -C (0) (CH 2 ) 2Ph-4 -OCH3 ) -N- (CH 3 ) ] Gly-Om {J\Mne thy lamidino) - 
CF 3 

[N-(-C(0) {CH2)2P^)^< CH 3)3Gly-Om(W-methylamidino)-OCH 3 
10 [AM-C(O) (CH 2 ) 2 Ph)-*MCH 2 ) 2 Ph] Gly-Orn (N-methylamidino) -OCH3 
[ N- { -C (0 ) ( CH 2 ) 2 Ph * -N-Ph ] Gly-Orn ( N-methy lamidino ) -OCH3 
[W- { -C (0) N (CH 3 } CH 2 Ph) -N-Ph] Gly-Orn (2V-methy lamidino) -0CH 3 
[N- (-C(O) Ph-3-CH=CHPh) -iV- (CH3 ) 1 Gly-Orn (Jtf-me thy 1 ami dino) - 
OCH3 

15 [N- ( -C (0) Ph-3-CH 2 CH 2 Ph) -AT- (CK 3 ) } Gly-Orn (N-methy lamidino) - 

OCH3 

[AT- (-C (0) Ph-3-SPh-3-OCH3 ) -\N- (CH3) ] Gly-Orn <2\7-methy lamidino) - 
OCH3 

[iV-(-C{0)Ph-2-CH2Ph-2-Ph) -N- ICH3) 1 Gly-Orn (itf-methy lamidino) - 
20 OCH3 

IN- ( -C (0) Ph-4-CH 2 Ph) -N- (CH 3 ) J Gly-Orn (N-me thy 1 ami dino) -OCH3 
[ N- ( -C (0 ) Ph- 2 -CH 2 Ph ) -AT- ( CH 3 ) ] Gly -Orn ( W-me thy 1 ami dino ) -OCH3 
[N-<-C(0)Ph-3-CH 2 Ph)-W-{CH3) )Gly-Orn iU-me thy 1 ami dino) -OCH3 
[N- i -C (0) Ph-3-CH 2 Ph-2-CF3) ~N- (CH 3 ) ] Gly-Orn (N- 
25 methylamidino) -OCH3 

[2V-(-C{0)CH 2 Ph-3,4-Cl 2 ) -AMCH3) ] Gly-Orn ( W-me thy lamidino) - 

OCH3 

[N-{-C(0> {CH 2 ) 2 Ph)-W-(G 2 H 5 ) ] Gly-Orn (A7-methylamidino) -OCH3 
[N-i-CiO) (CH 2 ) 2 Ph) -i\J- {JJ-C3H7) ] Gly-Orn [N-me thy lamidino) -OCH3 

30 [AM-C(0) (CH 2 ) 2 Ph) -N- < i -C3H7 H Gly-Orn (itf-methy lamidino) -OCH3 
[W-(-C(0) (CH 2 ) 2 Ph>-N'(C 6 Hi 2 ) ] Gly-Orn (W-me thy lamidino ) -OCH3 
[N-{-C(0) (CH 2 ) 2 Ph) -N- (OH) ] Gly-Orn (W-methy lamidino) -OCH3 
[ N- ( -C (0) (CH 2 ) 2 PH) -N- (OCH3 ) ] Gly-Orn (N-me thy lamidino) -OCH3 
[J\M-C(0) (CH 2 ) 2 Ph) -N- (OCH 2 Ph) ] Gly-Orn (N-methy lamidino) -OCH3 

35 [w- ( -C (0) (CH 2 ) 2 Ph) -JV- (NH 2 ) ] Gly-Orn (W-methy lamidino) -OCH3 
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[N- ( -C ( O } { CH 2 ) 2 Ph ) - N- ( N ( CH 3 ) 2 ) ] Gly -Orn ( N-me t hy land dino ) - OCH 3 
[ N- ( -C (0) (CH 2 ) 2 Ph ) -N- (NHBoc ) ] Gly-Om (N-methylamidino ) -OCH 3 
IN- ( -C (0) {CH 2 ) 2 Ph) -N- (CH 2 C0 2 H) ] Gly -Orn (N-methylamidino) -OCH3 
[N-(-C(0) (CH 2 ) 2 Ph)-N-(CH 2 C0 2 CH 3 ) ] Gly-Orn (N-methylamidino) - 
5 OCH3 

[W-(-C{0)CH 2 Ph) -Wr (CH 3 > ] Gly -Orn(N-methylami dino) -OCH3 
[N- ( -C iO) <CH 2 ) 3Ph> -N- (CH 3 ) ] Gly-Orn (N-methylamidino) -OCH3 
[N- ( -C (O) Ph) -N- (CH 3 ) J Gly-Om (N-methylamidino) -OCH3 
[W-(-C(0) (CH 2 ) 2 Ph> -N-CH 2 Ph) ] Gly-Orn (N-methylamidino) -OCH3 
10 [N-(-C(0) (CH 2 ) 2 Ph-3,4-Cl 2 )-N- (CH 3 )1 Gly-Orn (N- 

methylamidino) -OCH3 
IN- ( -C (0) (CH 2 ) 2 Ph-4-Cl ) -N- (CH 3 ) ] Gly-Orn (N-methylamidino) - 

OCH3 

[N- ( -C (O) (CH 2 ) 2 Ph-4-CH 3 ) -N- (CH3 ) ) Gly-Orn (N-methylamidino) - 
15 OCH3 

[N-{ -C (O) (CH 2 ) 2 Ph-4-OCH 3 ) -N- { CH 3 ) ] Gly-Orn ( N-methylaroidino) - 
OCH3 

[N-(-C<0) (CH 2 ) 2 Ph) -N-(CH 3 ) ] Gly-Orn (N-methylamidino) -C0 2 CH 3 
[N- ( -C (O) <CH 2 ) 2 Ph) -N- (CH 2 ) 2 Ph] Gly-Orn (N-methylamidino) - 

20 C0 2 CH 3 

[N-(-C(0) (CH 2 ) 2 Ph) -N-Ph]Gly-Orn (N-methylamidino) -C0 2 CH 3 
[N- ( -C (O) N (CH 3 ) CH 2 Ph) -N-Ph] Gly-Orn (N-methylamidino) -C0 2 CH 3 
[N- ( -C (O) Ph-3-CH=CHPh) -N- (CH3 ) 3 Gly-Orn (N-methylamidino) - 

C0 2 CH3 

25 [N- ( -C (O) Ph-3-CH 2 CH 2 Ph) -N- (CH3 ) ] Gly-Orn ( N-me thy lamidino ) - 

C0 2 CH3 

(N-( -C (O) Ph-3-SPh-3-OCH 3 ) -N- (CH3 ) 1 Gly-Orn (N-methy lamidino) - 
C0 2 CH 3 

[N-(-C(0> Ph-2-CH 2 Ph-2-Ph) -N-(CH 3 ) ] Gly-Orn (N-methylamidino) - 

30 C0 2 CH 3 

[N- ( -C (O) Ph-4-CH 2 Ph) -N- (CH 3 ) ] Gly -Orn (N-methy lamidino) - 

C0 2 CH3 

[N- ( -C ( O) Ph-2 -CH 2 Ph ) -N- ( CH 3 ) ] Gly-Orn (N-methylamidino ) - 
C0 2 CH 3 
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[W- ( -C (O) Ph-3-CH 2 Ph) -W- (CH 3 ) ]Gly-Orn (N-methylamidino) - 
CO2CH3 

IN- ( -C (O) Ph-3 -CH 2 Ph-2 -CF 3 ) - N- ( CH 3 ) ] Gly -Orn { N- 

methylamidino) -CO2CH3 
5 [ W -(-C(0)CH 2 Ph-3,4-Cl 2 )-N-(CH 3 )]Gly-Om(W-methylainidinQ)- 

C0 2 CH 3 

IN-(-CtO) {CH2)2Ph)-W-(C 2 H 5 } IGly-Orn (W-methylamidino) -CO2CH3 
[W-t-C(O) {CH 2 ) 2 Ph)-w-{n-C 3 H7)]Gly-Orn(W-methylamdino)- . 

C0 2 CH 3 

10 [W-(-C<0) (CH 2 )2Ph)-W-{i-C3H7)]Gly-Om(W-msthylainidino)- 

C0 2 CH 3 

(W-(-C(0) {CH 2 ) 2 Ph)-W-{C 6 Hi2)lGly-Orn(W-meChylainidino)-C0 2 CH3 
(W-(-C(0) (CH 2 ) 2 Ph)-W-(OH) ] Gly-Orn (W-methylamidino) -C0 2 CH 3 
[JM-CCO) {CH 2 ) 2 Ph)-W-(OCH 3 ) ]Gly-Orn(W-meChylamidino)-C0 2 CH 3 
15 IW-I-C(O) (CH 2 ) 2 Ph)-W-IOCH 2 Ph)]Gly-Orn(W-methylamidino)- 

C0 2 CH 3 

[W-(-C<0) (CH 2 ) 2 Ph)-W-(NH 2 ) ]Gly-Orn(W-methylaroidino)-C0 2 CH 3 
[ W- ( -C ( O ) ( CH 2 ) 2 Ph ) - N- (N { CH 3 > 2 ) 1 Gly-Orn ( W-methy lamidino ) - 
C0 2 CH 3 

20 [W-(-CIO) <CH 2 ) 2 Ph)-W-(NHBoc) ] Gly-Orn (W-methylamidino) - 

C0 2 CH3 

[W-(-C(0) (CH 2 ) 2 Ph)-W-(CH 2 C0 2 H) ) Gly-Orn (W-methylamidino) - 
C0 2 CH 3 

[N- (-C (O) (CH 2 ) 2 Ph) -W- (CH 2 C0 2 CH 3 ) ] Gly-Orn (W-methylamidino) - 

25 CO2CH3 

tW-(-C(0)CH 2 Ph) -w-(CH 3 ) ] Gly-Orn (W-methylamidino) -CO2CH3 
tW-(-C(0) (CH 2 ) 3 Ph)-W-(CH 3 ) ]Gly-Orn (W-methylamidino) -C0 2 CH 3 
[W-(-C (O)Ph) -W-(CH 3 ) ] Gly-Orn (W-methylamidino) -CO2CH3 
[N- (-C (O) (CH 2 ) 2 Ph) -W-CH 2 Ph) ] Gly-Orn (N-methylamidino) -C0 2 CH 3 

30 (W-(-C(0) (CH 2 ) 2 Ph-3,4-Cl 2 )-W-(CH 3 )]Gly-Orn(W- 

methylamidino) -CO2CH3 
[W-(-C(0) (CH 2 ) 2 Ph-4-Cl)-W-(CH 3 ))Gly-Orn{W-methylamidino)- 

C0 2 CH 3 

[W-(-C(0) (CH 2 ) 2 Ph-4-CH 3 )-W-(CH 3 )) Gly-Orn (W-methy lamidino) - 
35 CO5CH3 
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(.AM-C (0) (CH 2 ) 2Ph-4 -OCH3 ) -N- (CH 3 ) } Gly-Orn ( N-methy lamidino ) - 
CO2CH3 

t W- ( -C ( 0 ) ( CH2 ) 2Ph ) ~N-Ph } Gly-boroOrn ( f ormamidino } -OH 
[ N- { -C ( 0 ) N ( CH3 ) CH 2 Ph ) - W-Ph] Gly-boroOrn ( f ormamidino ) -OH 
[AM-C(O) Ph-3-CH=CHPh) -N-(CH3) ] Gly-boroOrn ( forTnamidino) -OH 
[W- { -C (O) Ph-3-CH 2 CH 2 Ph) -itf- (CH3 ) ]Gly~boroOrn ( f ormamidino) -OH 
[N- { -C (0) Ph-3-SPh-3-OCH3 ) -JJMCH3 ) ] Gly-boroOrn ( f ormamidino) - 

OH 

[ W- ( -C ( 0 ) Ph - 2 -CH 2 Ph - 2 - Ph ) - N- i CH 3 ) ] Gly-boroOrn ( f ormami di no ) - 
OH 

[i\M~C(0>Ph-4-CH 2 Ph) -N-(CH 3 ) J Gly-boroOrn ( f ormamidino) -OH 
EJ\M-C{0)Ph-2-CH 2 Ph) -W-(CH 3 ) ] Gly-boroOrn ( f ormamidino) -OH 
IN- (-C <0) Ph-3-CH 2 Ph) -W- < CH 3 ) ] Gly-boroOrn ( f ormamidino) -OH 
[N- ( -C ( 0) Ph-3 -CH 2 Ph-2-CF 3 ) -W- (CH3 ) 3 Gly- 
boroOrn ( f ormamidino) -OH 
[jrgu ( _ c ( o } ( CH2 ) 2 Ph ) - W- { C 2 Hs ) ] Gly-boroOrn ( f ormamidino ) -OH 
[N-(-C (O) (CH 2 ) 2 Ph) -N-(n-C3H7) }Gly-boro0rn { f ormamidino) -OH 
[ N - < -c (O) ( CH 2 ) 2 Ph) -N- { J-C3H7 ) 3 Gly-boroOrn ( f ormamidino) -OH 
[i\M-CCO) {CH 2 )2Pb)-jN r -(C6Hi 2 ) ] Gly-boroOm ( f ormamidino ) -OH 
[jj-(-C{0) (CH 2 ) 2 Ph) -AT- (OH) ]Gly-boroOm (f ormamidino) -OH 
[N- ( -C (0) ( CH 2 ) 2 Ph) -N- ( OCH3 ) ] Gly-boroOrn ( f ormamidino ) -OH 
[*M-C{0) (CH 2 ) 2 Ph) -.W-{OCH 2 Ph) ] Gly-boroOrn (f ormamidino) -OH 
[itf-{-C (O) { CH 2 ) 2 Ph ) - J\T- ( NH 2 ) ] Gly-bor oOrn { f ormamidino ) -OH 
[ N- < -C ( 0) (CH 2 ) 2Ph) -N- (N {CH3 > 2 ) 3 Gly-boroOrn { f ormamidino) -OH 
[I\T- (-C(O) (CH 2 ) 2 Ph) -N-(NHBoc) ) Gly-boroOrn {f ormamidino) -OH 
[N-(-C(0) (CH 2 ) 2 Ph) -AMCH 2 C0 2 H) ] Gly-boroOrn ( f ormamidino) -OH 
[N- ( -C (O) (CH 2 ) 2.Ph) -N- (CH 2 C0 2 CH 3 ) ] Gly-boroOrn { f ormamidino) -OH 
[N-(-C(0) (CH 2 )3Ph) -JVMCH3) ] Gly-boroOrn (f ormamidino) -OH 
[ISM-C(O) Ph) -W-(CH 3 ) ] Gly-boroOrn (f ormamidino) -OH 
IN- (-C (0) (CH 2 ) 2 Ph) -J\7-CH 2 Ph) ) Gly-boroOrn (£ ormamidino) -OH 
[N- ( -C (0) (CH 2 ) 2 Ph-3 , 4-CI2 ) -W- (CH3 ) 1 Gly- 
boroOrn ( f ormamidino) -OH 
[W- { -C { O) (CH 2 ) 2 Ph-4 -CI ) -N- (CH3 ) ) Gly-boroOrn ( f ormamidino) -OH 
[N-t-C(O) (CH 2 ) 2 Ph-4-CH 3 ) -W-{CH3) ] Gly-boroOm ( f ormamidino) - 

OH 
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[N- 
[N- 

[N- 
5 [N- 
[N- 

[N- 

10 [N- 

[N- 

[N- 
15 [N- 

[N- 
[N- 

20 [N- 

[N- 
[N- 
[W- 



25 



30 



35 



[N- 
[N- 

[N- 
[N~ 

[N- 

IN- 
[N- 



-C (0) (CH 2 ) 2Ph) -W-<CH 3 ) ]Gly-boroOm (farmamidino) -CioHi 6 
-C (0) (CH2) 2?^) -N- (CH2) 2 Ph) Gly-boroOrn (f orroamidino) - 

CioHi6 

-C (0) (CH2) 2Ph) -w-Ph)Gly-boroOrn(formamidino) -C10H16 
- C ( 0 ) N ( CH3 ) CH2Ph ) -W-Ph ] Gly-boroOrn ( f ormamidino ) -CioHj.6 
-C ( O ) Ph- 3 -CH=CHPh ) - N- ( CH3 ) ) Gly-boroOrn { formami dino ) - 

C10H16 

-C (0) Ph-3-CH 2 CH 2 Ph) -N- (CH 3 ) ] Gly-boroOrn (f ormamidino) - 
C10H16 

-C <0) Ph-3-SPh-3 -OCH3 ) -N- (CH 3 ) ] Gly-boroOrn ( f ormamidino) - 
C10H16 

-C(0)Ph-2-CH 2 Ph-2-Ph) -N-(CH 3 ) ) Gly-boroOrn ( f ormamidino) - 
CioHie 

-C{0)Ph-3-CH2Pb) -W-{CH3> } Gly-boroOrn (f ormamidino) -CioHie 

-C(0)Ph-3-CH 2 Ph-2-CF 3 ) -W-(CH 3 ) 1 Gly- 
boroOrn (f ormamidino) -C10H16 

-C(O) (CH2) 2Ph) -AMC2H5) ] Gly-boroOrn (f ormamidino) -CioHie 

-C (O) (CH2 ) 2 Ph) -N- { n-C 3 H7 ) ] Gly-boroOrn ( f ormamidino) - 
C10H16 

-C(0) (CH 2 )2Ph) -W-(i-C 3 H7) ] Gly-boroOrn ( f ormamidino) - 

Cl<>Hl6 

-C(0) (CH 2 ) 2 Ph) -tf-(C 6 Hi 2 ) ] Gly-boroOrn <f ormamidino) -Ci 0 Hx € 
-C{0) (CH2)2Ph)-J7-(OCH3> ) Gly -boroOrn ( f ormamidino) -CioHie 
-C(O) (CH 2 )2Pb) -J\MOCH 2 Ph) ] Gly-boroOrn (f ormamidino) - 

CioHie 

-C(O) {CH2) 2^b) -W-{NH2) ] Gly-boroOrn (f ormamidino) -CxoHis 
-C { 0 ) ( CH 2 ) 2 Ph } ( N { CH3 ) 2 ) ] Gly -boroOrn { f ormamidino ) - 
CioHie 

-C(O) (CH 2 ) 2?b) -jtf-(NHBoc) ] Gly-boroOrn ( f ormamidino) -CioHie 
-C (0) (CH 2 ) 2?h) -AMCH2CO2H) ] Gly-boroOrn ( f ormamidino) - 
CioHis 

-C (O) (CH 2 ) 2?h) -N- (CH2CO2CH3 ) ] Gly-boroOrn ( f ormamidino) - 
CioHie 

-C (0) CH 2 Ph) -AT- (CH3 ) ] Gly-boroOrn ( f ormamidino) -C10H16 
-C (0) (CH 2 ) 3Ph) -W-(CH3) ) Gly-boroOrn {f ormamidino) -C10H16 
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IN- 
[N- 

IN- 

[N- 
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[N- 
[N- 
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[N- 
[N- 
[N- 
IN- 
[N- 
IN- 
IN- 
[N- 
IN- 
[N- 
[N- 
IN- 
IN- 
IN- 
[N- 
IN- 
IN- 
IN- 
[N- 
[N- 
[N- 



-C (O) Ph) -N- (CH3 ) ] Gly-boroorn ( f ormamidino ) -C3.0H16 

-C(O) (CH2)2Ph)-W-CH2Ph) ]Gly-boroOrn (f ormamidino) -C10H16 

-C{0) (CH2)2Ph-4-Cl) -N- (CH3) J Gly-boroOrn ( f ormamidino) - 

C10H16 

-C(O) {CH2)2P^-4-CH 3 ) -N-lCKi) ]Gly-borobrn <f ormamidino) - 
C10H16 

-C(O) (CH 2 )2Pb-4-OCK3) -W-(CH 3 ) ) Gly-boroOrn ( f ormamidino) - 

ClOHl6 

-C ( O) ( CH 2 ) ) -W- ( CH3 ) ] Gly-Orn ( f ormamidino ) -CF 3 
-C (O) {CH2 ) 2?h) -Jtf-(CH 2 ) 2?h] Gly-Om ( f ormamidino ) -CF 3 
-C(O) (CH2)2Ph)-W-Ph) Gly-Orn (formamidino) -CF3 
-C (O) N (CH3 ) CH2Ph) ~N-Ph] Gly-Om < f ormamidino ) -CF3 
-C(0)Ph-3-CH=CHPh) -N- (CH3 ) ] Gly-Orn (f ormamidino) -CF 3 
-C (O) Ph-3-CH2CH2Ph) -N- (CH 3 ) ] Gly-Orn ( f ormamidino) -CF3 
-C (O) Ph-3-SPh-3-OCH 3 ) -AT- (CH3) ] Gly-Orn { f ormamidino) -CF 3 
-C (O) Ph-2~CH 2 Ph-2-Ph) -N~ (CH 3 ) ] Gly-Orn { f ormamidino) -CF 3 
-C (0)Ph-4-CH 2 Ph) -I\M CH3) ] Gly-Orn ( f ormamidino) -CF3 
-C (O) Ph-2-CH 2 Ph) -itf- (CH 3 ) ] Gly-Orn { f ormamidino) -CF 3 
-C (O) Ph-3-CH 2 Ph) -AT- [CH3 ) ] Gly-Orn { f ormamidino ) -CF3 
-C (O) Ph-3-CH 2 Ph-2-CF 3 ) ~N- (CH 3 > ] Gly-Orn (f ormamidino) -CF 3 
-C{0)CH 2 Ph-3,4-Cl2) -^-(CH 3 ) ]Gly-Orn (f ormamidino ) -CF 3 
-C { O ) { CH2 > 2 Ph ) - tf- ( C2H5 ) 3 Gly-Orn { f ormamidino ) -CF 3 
-C(O) (CH 2 )2Ph) — 2VJ— (^-C 3 H 7 ) ] Gly-Orn (f ormamidino) -CF 3 
-C(O) (CH 2 )2Ph)-Ar-(i-C 3 H7) ] Gly-Orn (f ormamidino) -CF 3 
-C(O) (CH2)2Ph)-W-(C € Hi 2 ) 1 Gly-Orn ( f ormamidino) ~CF 3 
-C(O) (CH2)2Ph)-i^-{OH) ] Gly-Orn (f ormamidino) -CF3 
-C(O) (CH2)2Ph)-J\T-{OCH3) ] Gly-Orn {f ormamidino) -CF 3 
-C (O) ( CH2 ) 2Ph) -AT- < OCH2Ph) ] Gly-Orn ( f ormamidino ) -CF3 
-C(O) (CH2)2Ph)-i^-{NH2) ] Gly-Orn ( f ormamidino) -CF3 
-C(O) (CH 2 )2Ph)-W-(N(CH 3 )2) J Gly-Orn i f ormamidino) -CF 3 
-C{0) (CH2) 2Ph) -W- (NHBoc) ] Gly-Orn (f ormamidino) -CF 3 
-C (O) {CH 2 ) 2Ph) -N- (CH 2 C0 2 H) ] Gly-Orn i f ormamidino) -CF 3 
-C(O) (CH 2 )2P^) -W-(CH 2 C02CH3) ] Gly-Orn ( f ormamidino ) -CF 3 
-C(0)CH2Ph) -i\MCH 3 ) ] Gly-Orn (f ormamidino) -CF 3 
-C (O) (CH2)3Ph) -i^-(CH3) ] Gly-Orn ( f ormamidino ) -CF 3 
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-C(O) Ph) -N-(CH 3 ) ]Gly-Orn(formamidino) -CF 3 
-C(O) (CH 2 ) 2 Ph) -W-CH 2 Ph) ] Gly-Orn (formamidino) -CF 3 
-C (O) (CH 2 ) 2 Ph-3 , 4-Cl 2 ) -N- (CH 3 ) ] Gly-Orn ( formamidino) -CF 3 
-C(O) (CH 2 )2Ph-4-Cl)-W-(CH 3 ) ] Gly-Orn {f ormamidino) -CF 3 
-C(O) <CH 2 ) 2 Ph-4-CH 3 ) -W-(CH 3 ) ] Gly-Orn { f ormamidino ) -CF 3 
-C(O) (CH2)2Ph-4-OCH 3 )-W-(CH 3 ) ] Gly-Orn (f ormamidino) -CF 3 
-C (O) (CH 2 ) 2 Ph) -N- (CH 3 ) ] Gly-Orn ( f ormamidino ) -OCH 3 
-C (0) (CH 2 ) 2 Ph) -N- (CH 2 ) 2 Ph] Gly-Orn ( f ormamidino) -OCH 3 
-C(O) (CH 2 ) 2 Ph) -W-Ph] Gly-Orn (f ormamidino) -OCH 3 
-C (O ) N (CH 3 ) CH 2 Ph) -W-Ph] Gly-Orn ( f ormamidino ) -OCH 3 
-C(O) Ph-3-CH=CHPh) -N-(CH 3 ) ] Gly-Orn (formamidino) -OCH 3 
-C <0 ) Ph-3 -CH 2 CH 2 Ph ) - N- ( CH 3 ) ] Gly-Orn ( f ormamidino ) -OCH 3 
-C (O) Ph-3-SPh-3-OCH 3 ) -N- (CH 3 ) ) Gly-Orn ( f ormamidino) -OCH 3 
-C (O) Ph-2-CH 2 Ph-2-Ph) -N- (CH 3 ) ] Gly-Orn { f ormamidino) -OCH 3 
-C(O) Ph-4-CH 2 Ph) -AMCH 3 ) ] Gly-Orn (f ormamidino) -OCH 3 
-C(O) Ph~2-CH 2 Ph) -N-(CH 3 ) ] Gly-Orn (f ormamidino) -OCH3 
-C (0) Ph-3-CH2Ph) -N- (CH 3 ) ] Gly-Orn ( f ormamidino) -OCH 3 
-C (O) Ph-3-CH 2 Ph-2-CF 3 ) -N- (CH 3 ) ] Gly-Orn ( f ormamidino) - 
OCH 3 

-C (O ) CH 2 Ph-3 , 4 -Cl 2 ) -N- <CH 3 ) ] Gly-Orn ( f ormamidino ) -0CH 3 
-C(O) (CH 2 ) 2 Ph) -W-(C 2 H 5 ) ] Gly-Orn ( formamidino) -OCH 3 
-C(O) (CH 2 ) 2 Ph) -W-(n-C 3 H7> ] Gly-Orn (f ormamidino ) -OCH 3 
-C(O) (CH 2 ) 2 Ph) -W-U-C3H7) ] Gly-Orn ( f ormamidino) -OCH3 
-C(O) (CH 2 ) 2 Ph) -N-{C6Hi 2 ) ] Gly-Orn (formamidino) -OCH 3 
-C(O) (CH 2 ) 2 Ph) -JVT- (OH) ]Gly-Orn (formamidino) -OCH 3 
-C(O) (CH 2 ) 2 Ph) ~J\T-(OCH 3 ) ] Gly-Orn { formamidino) -OCH3 
-C (0) (CH 2 ) 2 Ph) -N- (OCH 2 Ph) ) Gly-Orn ( formamidino) -0CH 3 
-C<0) (CH 2 ) 2 Ph) -W-(NH 2 ) } Gly-Orn ( formamidino )-OCH 3 
-C ( O > ( CH 2 ) 2 Ph ) -N- (N ( CH 3 ) 2 ) 3 Gly-Orn { formamidino ) -OCH 3 
-C(O) (CH2) 2 Ph) -W-(NHBoc) ]Gly-Orn ( f ormamidino)-OCH 3 
-C ( O ) ( CH 2 ) 2 Ph ) - W- ( CH 2 C0 2 H ) ] G ly -Or n ( f ormami dino ) -OCH 3 
-C{0) (CH 2 ) 2 Ph) -N- ( CH 2 C0 2 CH 3 ) ] Gly-Orn ( formamidino) -OCH3 
-C(0)CH 2 Ph) -W-(CH 3 ) ]Gly-Orn( formamidino) -OCH 3 
-C(O) (CH 2 ) 3 Ph) -N~(CH 3 ) ] Gly-Orn (formamidino ) -OCH3 
-C ( O ) Ph ) -W- ( CH3 ) ] Gly-Orn (formamidino ) -OCH 3 
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-C(O) (CH2)2Ph) -N-CH 2 Ph) ]Gly-Orn( formamidino )-OCH3 
-C(O) <CH 2 )2Ph-3,4-Cl2) -AMCH3) ] Gly-Orn ( formamidino) -OCH 3 
-CIO) {CH2)2Ph-4-Cl)-W-(CH3) ] Gly-Orn (f ormamidino) -OCH3 
-C (O) <CH 2 ) 2Ph-4-CH3) -W- (CH3 > ] Gly-Orn ( f ormamidino) -OCH3 
-C (O) (CH2) 2Ph-4-OCH3) -N- (CH 3 ) ] Gly-Orn ( f ormamidino) -OCH3 
-C (0) (CH2) 2Ph) -N- (CH 3 ) ] Gly-Orn ( f ormamidino) -CO2CH3 
-C (O) (CH 2 ) 2 Ph) -N- (CH 2 ) 2Ph] Gly-Orn ( f ormamidino) -C0 2 CH 3 
-C (0) (CH2) 2 Ph) -N-Ph] Gly-Orn ( f ormamidino) -CO2CH3 
-C(0)N(CH3>CH2Ph) -N-Ph] Gly-Orn ( f ormamidino) -C0 2 CH 3 
-C (0) Ph-3-CH=CHPh) -N- (CH 3 ) ) Gly-Orn ( f ormamidino) -C0 2 CH 3 
-C (0) Ph-3-CH2CH 2 Ph) -N- (CH3 ) ] Gly-Orn { f ormamidino) -CO2CH3 
-C (0) Ph-3-SPh-3-OCH 3 ) -N- (CH3) ] Gly-Orn (f ormamidino) - 
CO2CH3 

-C(O) Ph-2-CH2Ph-2-Ph) -AT- (CH 3 ) ] Gly-Orn ( f ormamidino) - 
CO2CH3 

-C (O) Ph-4-CH2Ph) -W- (CH3 ) ] Gly-Orn ( f ormamidino) -CO2CH3 
-C(O) Ph-2-CH2Ph)-W-(CH3) ) Gly-Orn ( f ormamidino ) -CO2CH3 
-C (O) Ph-3-CH 2 Ph) -W-{CH3 ) ] Gly-Orn (f ormamidino) -CO2CH3 
-C (O) Ph-3-CH 2 Ph-2-CF 3 ) -N- (CH 3 ) ]Gly-Orn ( formamidino) - 
CO2CH3 . 

-C (O) CH2Ph-3 , 4-CI2 ) -N- (CH3 ) ] Gly-Orn ( formamidino) -CO2CH3 
-C(O) (CH 2 )2Ph) -N-(C 2 H5) ] Gly-Orn (formamidino) -CO2CH3 
-C(O) <CH2)2Ph) -N-in-C^HT) ] Gly-Orn ( formamidino) -CO2CH3 
-C(0> (CH2)2Ph) -N-U-C3H7) ) Gly-Orn (formamidino) -C0 2 CH 3 
-C{0) (CH 2 )2Ph)-N-(C6Hi2) 1 Gly-Orn ( formamidino) -CO2CH3 
-C(0) (CH 2 )2Ph)-W-(OH) ] Gly-Orn ( formamidino )-C0 2 CH 3 
-C (O) (CH 2 ) 2Ph) -N- (OCH3 ) ] Gly-Orn ( formamidino) -CO2CH3 
-C (O) (CH2) 2Ph) -N- (OCH2Ph) ] Gly-Orn ( formamidino) -CO2CH3 
-C(O) (CH2)2Ph)-W-(NH2) ] Gly-Orn ( formamidino ) -CO2CH3 
-C(O) (CH2) 2Ph) -W-(N(CH 3 ) 2) J Gly-Om( formamidino ) -C02CH 3 
-C(O) (CH2)2Ph)-W-(NHBoc) ] Gly-Orn (formamidino) -CO2CH3 
-C(O) (CH2>2Ph)--W-(CH2C02H) ] Gly-Orn ( formamidino) - 
CO2CH3 

-C(O) (CH2)2Ph)-W-(CH 2 C0 2 CH3) ] Gly-Orn ( formamidino) - 
CO2CH3 

-C (0) CH2Ph) -N- (CH3 )] Gly-Orn ( formamidino) -CO2CH3 
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[N-(-C 10) (CH 2 )3Ph) -W- (CH 3 ) ]Gly-0rn ( formamidino) -CO2CH3 
( W- ( -C (0) Ph) -N- {CH3 ) } Gly-Om ( formamidino) -CO2CH3 
[ N- ( -C ( 0 ) { CH 2 ) 2 Ph ) -W-CH2 Ph ) ] Gly -Or n ( f ormami dino ) -CO2CH3 
[AT- ( -C (O) (CH 2 ) 2 Ph-3 , 4-Cl 2 ) -N- (CH 3 ) ) Gly-Orn ( formamidino) - 
5 CO2CH3 

[ N- ( -C (0) (CK 2 ) 2 Ph-4-Cl ) -N- <CH 3 ) ] Gly -Orn ( formamidino ) -CO2CH3 
[N- { -C (0) (CH 2 ) 2Ph-4-CH 3 ) -N- (CH 3 ) 1 Gly-Orn ( formamidino) -CO2CH3 
[ N- ( -C (0) (CH 2 ) 2 Ph-4-OCH 3 ) -N- (CH 3 ) ] Gly-Orn ( formamidino) - 
C0 2 CH 3 

10 [N-(-ClO) (CH2)2Ph)-N- (CH2C (propane-1, 3-diyll Ph) )-Gly~ 

boroLys-OH 

[N- ( -C (O) (CH2 ) 2Ph) -N- (CH 2 CH ( i-C3H7 ) Ph-3-CH3 ) ) -Gly- 
boroLys-OH 

{N- ( -C (0) (CH2 ) 2Ph) -N- {CH2C (ethanediyl ) Ph-3-CH3 ) J -Gly- 

15 boroLys-OH 

[N- (-C (O) (CH2 ) 2Ph) -N- (CH2C (propane-1 , 3 -diyl ) Ph-3-CH3 ) ] - 

Gly-boroLys-OH 
[N-(-ClO) (CH2)2Ph)~N- (CH2C(butane-l / 4-diyl)Ph-3~CH3) 1- 

G ly - bor oLy s -OH 

20 [N-(-C(0) (CH2)2Ph)- N -( CH 2C(CH2CH3)2Ph-3 f 5- (CH 3 ) 2) 3 -Gly- 

boroLy s -OH 

[N- ( -C (O) (CH2 ) 2Ph> -N- (CH2CH ( 1-C3H7) Ph-3 , 5- (CH3) 2> ] -Gly 
boroLys-OH 

25 [ N _(_c(0) (CH2)2Ph) -N- (CK2C( ethanediyl ) Ph-3, 5- (CH3) 2) 3<- 

Gly-boroLys-OH 
[N- ( -C (O) (CH2 ) 2?h) -N- <CH2C (propane-1 , 3-diyl) Ph-3 , 5- 

(CH3 ) 2 > 3 -Gly-boroLys-OH 
[N- ( -C (O) (CH2 ) 2Ph) -N- (CH2C (butane-1 , 4 -diyl) Ph-3 , 5- (CH3 ) 
30 2 ) 1 -Gly-boroLys-OH 

[N-(-C(0) (CH2)2Ph)-N- (CH 2 CH2Ph-3-NH2) ] -Gly-boroLys-OH 
[N- ( -C (0) (CH2 ) 2Ph) -N- (CH2C (CH3 ) 2Ph-3-NH2 > ] -Gly-boroLys- 
OH 

[N- ( -C (O) (CH2 ) 2Ph) -N- (CH2C {CH2CH3 ) 2 Ph-3 -NH2 ) } -Gly- 
35 boroLys-OH 

[N- ( -C (O) (CH2 ) 2Ph) -N- (CH 2 CH U-C3H7 ) Ph-3-NH2 ) 1 -Gly- 
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10 



[N- 
[N- 
[N- 

[N- 
[N- 

IN- 

[N- 

15 IN- 

[N- 
[N- 
[N- 

20 [N- 

[N- 
[N- 

25 [N- 

{N- 



[N- 

30 

{N- 



IN- 



35 [N- 



boroLys-OH 
C{0) (CH2)2^)~N- 

boroLys-OH 
C(0) (CH2)2Ph)-N- 

Gly-boroLys~OH 
-C(O) (CH2)2^)-N 

Gly-boroLys-OH 
-C<0> (CH2)2Ph)-N- 
-C{0) (CH2)2Ph)-N- 
boroLys-OH 
-C(O) (CH2)2^)- N " 
-boroLys-OH 
-C(O) (CH2)2P^)- N ~ 

Gly-boroLys-OH 

-C(O) (CH2)2^)-N 
Gly-boroLys-OH 

-C(O) (CH2)2Ph)-N- 
-C{0) {CH2)2P^)-N- 
-C(0) (CH2)2^)-N- 

-C(O) (CH2)2P h ^ w - 
boroArg-OH 

-C(O) (CH2)2^)- N - 
-C(O) (CH2)2Ph)~N- 

OH 

-C(O) (CH2)2 ph >" N 
boroArg-OH 
-C{0) <CH2)2Ph)-N 

boroArg-OH 
-C(O) <CH2>2 ph >~ N 

boroArg-OH 
-C(O) {CH2)2^)-N- 

Gly-boroArg-OH 
-C(O) (CH2)2Ph)-N 

Gly-boroArg-OH 
-C(O) (CH2)2 p h)-N 



(CH2C ( echanediyl ) Ph-3-NH2 ) ] -Gly- 
( CH2C { propane-1 , 3 -diy 1 ) Ph- 3 -NH2 ) ] _ 



- (CH2C (butane-1, 4-diyl) Ph-3-NH2> 1 - 

(CH2CH2Ph-3-N02) 1 -Gly-boroLys-OH 
< CH2CH ( i-C3H7 ) Ph-3 -N02 ) 1 -Gly- 



(CH 2 C < ethanediyl ) Ph-3-N02 ) 1 -Gly 
( CH2C (propane -1 , 3 -diy 1 ) Ph-3 -NO2 ) ] - 



-(CH2C(butane-l,4-diyl)Ph-3-N02) ] - 

<CH2CH2 p h) ] -Gly-boroArg~OH 
<CH2C(CH2CH3)2Ph) 3 -Gly-boroArg-OH 
(CH2CHU-C3H7) Ph) ] -Gly-boroArg-OH 
( CH2 C ( propane - 1,3- diy 1 ) Ph ) ] -G ly - 



{CH2CH2Ph-3-CH3 ) 1 -Gly-boroArg-OH 
(CH2C<CH3)2Ph-3-CH3) ] -Gly-boroArg 



- (CH2C {CH2CH3) 2 Ph-3 -CH 3 } ) -Gly- 
- (CH2CH ( i -C3H7 ) Ph-3 -CH3 } ] -Gly- 

- (CH2C( ethanediyl ) Ph-3-CH.3) ] -Gly- 



(CH2C ( propane -1,3 -diy 1) Ph-3 -CH3) ]- 



- (CH2C (butane- 1 , 4-diyl ) Ph-3-CH3 ) ] - 
- (CH2C {CH2CH3 ) 2 Ph-3 , 5- (CH3 ) 2 ) 1 -Gly- 
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boroArg-OH 

fN- (-C(O) (CH 2 ) 2Ph) -N- {CH 2 CH( i-C 3 H 7 ) Ph-3, 5- (CH 3 ) 2> J -Gly 
boroArg-OH 

[N- {-C {O) (CH2) 2 Ph) -N- (CH2C (ethanediyl > Ph-3 . 5- <CH 3 ) 2) J - 
5 Gly-boroArg-OH 

[N- (-C (O) (CH 2 ) 2PM -N- <CH2C tpropane-1 , 4-diyl ) Ph-3 , 5- 

(CH3) 2 ) J -Gly-boroArg-OH 
[N- ( -C (O) <CH 2 ) 2Ph) -N- (CH2C (butane-1 . 4-diyl) Ph-3 , 5- (CH3 ) 
2 ) ] -Gly-boroArg-OH 
10 tN-<-C<0> (CH 2 )2Ph)-N-(CH2CH2Ph-3-NH2))-Gly- boroAr 9-OH 

[N- ( -C (O) (CH 2 ) 2Ph) -N- (CH 2 C (CH3 ) 2 Ph-3-NH 2 > 1 -Gly-boroArg- 
OH 

[N- ( -C (O) (CH2) 2?h} -N- (CH2C {CH2CH3) 2 Ph-3-NH2 ) 1 -Gly- 
boroArg-OH 

15 [N-(-C(0> (CH 2 ) 2Ph)-N-(CH 2 CH(i-C3H 7 ) Ph-3 -NH2 )1 -Gly- 
boroArg -OH 

[N- (-C (O) (CH2) 2P^> <CH2C (ethanediyl > Ph-3 -NH2) ] -Gly- 
boroArg-OH 

[N- (-C (O) (CH 2 ) 2Ph) -N- {CH2C (propane-1 , 3 -diyl ) Ph-3-NH2 ) 1 - 

20 Gly-boroArg-OH 

[N- (-C (O) (CH2 ) 2Ph> -N- (CH2C (butane-1 , 4-diyl) Ph-3~NH2) ] - 

Gly-boroArg-OH 
[N- { -C (O) (CH2) 2Pk) -N- (CH 2 CH2Ph-3-N02 ) } -Gly-boroArg-OH 
[N- ( -C (O) (CH2 ) 2Ph) -N- <CH 2 C (CH3 ) 2Ph-3 -N0 2 ) 1 -Gly-boroArg 
25 -OH 

[N- ( -C (O) (CH 2 ) 2Ph) ~N- {CH2C (CH2CH3 J 2*h-3-N02 ) 3 -Gly- 

boroArg-OH 

fN- (-C (0) (CH2) 2Ph) -H- (CH2CH {i-C3H? ) Ph-3-N02) ] -Gly- 
boroArg-OH 

30 (N-(-C(0) (CH2)2Ph)-N-(CH 2 C (ethanediyl) Ph-3-N02) ] -Gly- 
boroArg-OH 

[N- ( -C ( 0 ) { CH 2 ) 2 ph ) I CH 2G ( propane -1,3 -diyl ) Ph- 3 -N02 ) ] - 

Gly-boroArg-OH 
[N-(-C(0) (CH2)2Ph)-N- (CH2C (butane-1 , 4-diyl ) Ph-3-N0 2 ) ] - 

35 Gly-boroArg-OH 
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[N- ( -C (O) (CH 2 ) 2Ph) -N- (CH 2 C <CH 2 CH3 ) 2Ph) ] -Gly-boroOrn 
(f ormamidino) -OH 

[N- { -C (O) (CH2) 2Ph) -N- (CH 2 CH<i-C 3 H7> Ph) ] -Gly-boroOrn 

* 

(f ormamidino) -OH 
5 [N- (-C(O) (CH2) 2Ph) -N- (CH2C (propane- 1 , 3-diyl) Ph) ] -Gly- 

boroOrn (f ormamidino) -OH 
[N-<-CtO> (CH 2 ) 2Ph) -N- {CH 2 CH 2 Ph-3-CH 3 ) 3 -Gly-boroOrn 

(f ormamidino) -OH 
[N~ ( -C (O) (CH2) 2Ph) -N- (CH2CH (i-C3H t 7 ) Ph-3-CH 3 ) 1 -Gly- 
10 boroOrn { f ormamidino ) -OH 

[N-l-C(O) (CH2)2P^)-N-(CH 2 C{ethanediyl)Ph-3-CH3) ) -Gly- 

boroOrn ( f ormamidino ) -OH 
[N- ( -C (O) (CH2 ) 2?h) -N- (CH2C (propane-1 , 4-diyl ) Ph-3 -CH3 ) 1 - 
Gly -boroOrn ( f ormamidino) -OH 
15 [N- ( -C ( O ) (CH2 ) 2 Pb ) -N- (CH2C (but ane-1 , 4-diy 1 ) Ph-3 -CH3 ) 1 - 

Gly-boroOrn ( f ormamidino) -OH 
[N- ( -C (O) (CH2 ) 2Pb) -N- (CH2CH2Ph-3 , 5- {CH3) 2 > 1 -Gly- 

boroOm { f ormamidino ) -OH 
[N- <-C (O) (CH2 > 2Ph) -N- {CH2C (CH3) 2Pb-3 , 5- (CH3) 2 ) 1 -Gly- 
20 boroOrn ( f ormamidino) -OH 

[N- { -C (0) (CH2 ) 2Pb) -N- (CH2C (CH2CH 3 ) 2Pb-3 , 5- (CH3 ) 2 ) 1 -Gly- 

boroOrn ( f ormamidino) -OH 
[N- ( -C (O) (CH2 ) 2P h ) (CH2CH ( i-C 3 H7 > Ph-3 , 5- (CH 3 ) 2 ) 3 -Gly- 
boroOrn ( f ormamidino) -OH 
25 [N- ( -C (O) (CH2 ) 2Pb) -N- (CH2C {ethanediyl ) Ph-3, 5- (CH3 > 2) 1 - 

Gly-boroOrn ( f ormamidino) -OH 
[N- (-C (01 (CH2 ) 2 Pb) -N- (CH2C ( propane- 1 , 3-diyl ) Ph-3 , 5- 

(CH3 ) 2 ) 1 -Gly -boroOrn ( f ormamidino) -OH 
[N- ( -C (0) <CH2 ) 2 Ph) -N- {CH2C (butane-1 , 4 -diyl ) Ph-3 , 5- (CH3 ) 
30 2 ) 1 -Gly-boroOrn ( f ormamidino) -OH 

[N- ( -C (O) (CH2 ) 2Pb) -N- (CH2C (CH2CH3 ) 2Pb-3 -NH2 > 1 -Gly- 

boroOrn (f ormamidino) -OH 
[N- ( -C (O) (CH2 ) 2Pb ) -N- (CH2CH (i-C3H7 ) Ph-3 -NH2 ) 1 -Gly- 
boroOm { f ormamidino ) -OH 
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[N- (-C (O) (CH 2 ) 2Ph) -N- <CH 2 C (ethanediyl) Ph-3-NH 2 ) ) "Gly- 

boroOrn ( f ormamidino ) -OH 
[N- ( -C (0> (CH2 ) 2Ph) -N- (CH2C (propane-1 , 3 -diyl ) Ph-3-NH 2 ) ) - 
Gly-boroOrn ( f ormamidino) -OH 
5 [N- ( -C (O) (CH 2 ) 2Ph) -N- (CH 2 C (butane-1 , 4 -diyl) Ph-3-NH 2 ) ] - 
Gly-boroOrn ( f ormamidino) -OH 
[N- ( -C (O) (CH 2 ) 2 Ph> -N- ( CH2CH2PH-3 -N0 2 ) 1 -Gly-boroOrn 

{ f ormamidino ) -OH 
[N- ( -C (0) (CH 2 ) 2 Ph> -N- « CH 2 C {CH 3 > 2Ph-3-N0 2 ) ) -Gly- 
10 boroOrn ( f ormamidino) -OH 

[N- ( -C (O) (CH 2 ) 2 Ph) -N- ( CH 2 C (CH 2 CH 3 ) 2 Ph-3 -N0 2 ) ] -Gly- 
boroOrn ( f ormamidino) -OH 
[N- ( -C (O) (CH 2 ) 2 Ph) -N- (CH 2 CH <i-C 3 H 7 ) Ph-3 -N0 2 > 1 -Gly- 
boroOrn ( f ormamidino) -OH 
15 (N-(-C(0) (CH 2 ) 2 Ph)-N-(CH 2 C(ethanediyl)Ph-3-N0 2 ))-Gly- 

boroOrn ( f ormamidino) -OH 
[N- (-C(O) (CH 2 ) 2 Ph)-N-(CH 2 C (propane-1, 3-diyl) Ph-3-N0 2 ) J- 

Gly-boroOrn ( f ormamidino) -OH 
[N- (-C(O) (CH 2 ) 2 Ph) -N- (CH 2 C (butane-1. 4 -diyl) Ph-3-N0 2 ) ] - 

20 Gly-boroOrn { f ormamidino) -OH 

CN-(-C(0) (CH 2 ) 2 -2-pyridyl)-N-(CH 2 CH 2 Ph)l-Gly-boroLys-OH 

[N- I -C (O) (CH 2 ) 2-2 -pyridyl ) -N- (CH 2 C (CH 3 ) 2 Ph) ) -Gly- 
boroLys-OH 

[N- ( -C (O) (CH 2 ) 2 -2-pyridyl ) -N- (CH 2 C (CH 2 CH3 ) 2 Ph) ] -Gly- 

25 boroLys-OH 

[N- (-C (O) (CH 2 ) 2 -2 -pyridyl) -N- (CH 2 CH(i-C 3 H7) Ph) ] -Gly- 
boroLys-OH 

[N- < -C (O) (CH 2 ) 2 -2-pyridyl ) -N- (CH 2 C (ethanediyl ) Ph) ] -Gly- 
boroLys-OH 

30 [N-(-C(0) (CH 2 ) 2 -2-pyridyl )-N-(CH 2 C (propane-1, 3 -diyl )Ph) 

] -Gly-boroLys-OH 
[N- ( -C (O) (CH 2 ) 2 - 2 -pyridyl ) -N- (CH2C (butane-1 , 4-diyl ) Ph) ] 

-Gly-boroLys-OH 
[N-(-C(0) (CH 2 ) 2 -3-pyridyl)-N-(CH 2 CH 2 Ph)) -Gly-boroLys-OH 
35 [N-(-C(0) (CH2)2-3-pyridyl)-N-(CH 2 C(CH 3 )2Ph)]-Gly- 



-57- 



NSDOCID. <WO 9509S3MI_I_> 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 



PCI7US94/1J280 



[N- 



[N- 



[N- 



[N- 



10 [N- 



15 



20 



(N- 
[N- 
[N- 
IN- 

[N- 

[N- 



25 [N- 
[N- 

[N- 

30 (N- 

[N- 



[N- 



boroLys-OH 

C(O) (CH2)2-3-pyridyl) -N-(CH2C{CH2CH3)2Ph) ] -Gly 
boroLys-OH 

do) <cH2)2-3-pyridyi) 

boroLys-OH 

-C(O) (CH2)2^3-pyridyl) 
boroLys -OH 

-C(O) (CH2)2-3-pyridyl) 
] -Gly-boroLys-OH 

-C (O) (CH2 ) 2-3 -pyridyl ) -N- (CH2C {butane-1 , 4-diyl > Ph) ] 
-Gly-boroLys-OH 



-N- (CH2CHU-C3H7) Ph) 1 -Gly- 



-N- (CH2C(ethanediyl)Ph) ] -Gly- 



-N- (CH2C (propane- 1 , 3~diyl) Ph) 



C(O) (CH2)2Ph-3-OH)-N- 
C{0) {CH2)2Ph-3-OH)-N- 
C(O) {CH2)2Ph-3-OH)-N- 
CIO) { CH2 ) 2 Ph- 3 -OH ) ~N- 
•C(O) (CH2)2Ph-3-OH)-N- 



(CK2CH2Ph) ] -Gly-boroLys-OH 
(CH2C(CH3)2Ph) ] -Gly-boroLys-OH 
(CH2C(CH2CH3)2Ph) ) -Gly-boroLys-OH 
< CH2 CH ( i - C 3 H7 ) Ph M - G ly -bor oLy s -OH 
(CH2C (ethanediyl ) Ph) ] -Gly- 



boroLys-OH 

C (O) (CH2 ) 2Ph-3-OH) -N- (CH2C <.propane-l , 3-diyl ) Ph) ] ~Gly- 
boroLys-OH 

C(O) (CH2)2Ph-3-OH)-N- {CH2C (butane-1 , 4-diyl ) Ph) ] -Gly- 
boroLys-OH 



(CH2CH2Ph) ] -Gly-boroLys-OH 
{CH2C (CH3 ) 2?h) ] -Gly-boroLys-OH 
( CH2C ( CH2CH3 ) 2 Ph ) ] -Gly-boroLy s - 



35 



C<0) (CH2)2Ph-3-OMe)-N- 
C(O) (CH2)2Ph-3-OMe)-N- 
C<0) (CH2)2Ph-3-OMe)-N- 
OH 

•C (O) (CH2 ) 2 p h-3 -OMe) -N- (CH2CH ( I-C3H7 ) Ph) ] ~Gly-boroLys- 
OH 

C(O) (CH2) 2Ph-3-OMe) -N- ( CH2C( ethanediyl ) Ph) ] -Gly- 
boroLys-OH 

♦C (O) <CH2) 2Ph-3-OMe) -N- (CH2C (propane-1 , 3-diyl) Ph) ] -Gly- 
boroLys-OH 

-C(O) (CH2) 2Ph-3-OMe) -N- (CH2C (butane- 1 , 4 -diyl) Ph) ] -Gly- 
boroLys-OH 



( 
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[N- (-C(O) (CH 2 ) 2 Ph-3-N0 2 ) -N-(CH 2 CH 2 Ph) ] -Gly-boroLys-OH 

[N- { -C (O) (CH2 ) 2 Ph-3 -N0 2 ) -N- (CH 2 C (CH3 ) 2 Ph) ] -Gly-boroLys-OH 

[N-(-C(0) (CH2)2Ph-3-N02)-N-(CH2C(CH 2 CH3)2PhH-Gly-boroLys- 

5 OH 

[N _ ( - c (0 > (CH 2 ) 2 Ph-3-N0 2 ) -N- (CH 2 CH U-C3H7 ) Ph) ) -Gly-boroLys- 
OH 

[N- ( -C (O) (CH 2 ) 2 Ph-3-N0 2 ) -N- (CH 2 C (ethanediyl) Ph) ] -Gly- 
boroLys-OH 

10 [N-(-C(0) <CH2)2Ph-3-N02)-N-(CH 2 C{propane^l,3-diyl)Ph)] -Gly- 
boroLys-OH 

fN- ( -C (O) (CH 2 ) 2 Ph-3-N0 2 ) -N- (CH2C (butane-1 , 4-diyl ) Ph) ] -Gly- 
boroLys-OH 

[ N -(-C(0> ( CH 2 ) 2 Ph- 3 -C0 2 H)-N-(CH 2 CH 2 Ph)] -Gly-boroLys-OH 
[N- (-C (O) (CH 2 ) 2 Ph-3-C0 2 H) -N- (CH 2 C {CH3 ) 2Ph) J -Gly-boroLys-OH 
[N- (-C (0) (CH 2 ) 2 Ph-3-C0 2 H) -N- (CH 2 C <CH 2 CH 3 ) 2 Ph) ] -Gly-boroLys- 
OH 

f N- ( -C (O) ( CH 2 ) 2 Ph-3 -C0 2 H ) -N- (CH 2 CH ( 2 -C3H7 ) Ph) ] -Gly-boroLys- 
OH 

[N- { -C (0) (CH 2 ) 2 Ph-3-C0 2 H) -N- (CH 2 C (ethanediyl) Ph) ] -Gly- 
boroLys -OH 

[N- (-C (O) (CH2 ) 2Ph-3 -CO2H) -N- (CH 2 C (propane-1 , 3-diyl ) Ph) ] - 
Gly -boroLy s -OH 

[N- (-C(O) (CH2) 2 Ph-3-C0 2 H) -N- (CH 2 C (butane-1, 4-diyl) Ph) ] -Gly- 
boroLys-OH 

* 

[N- (-C(O) (CH 2 ) 2 Ph-3-C0 2 Me) -N- (CH 2 CH 2 Ph> ] -Gly-boroLys-OH 
[N- (-C (O) (CH 2 ) 2 Ph-3-C0 2 Me) -N- (CH 2 C (CH3 ) 2 Ph) ] -Gly-boroLys-OH 
[N- (-C (0) (CH 2 ) 2 Ph-3-C0 2 Me) -N- <CH 2 C (CH2CH3 ) 2Ph) ] -Gly- 
boroLys -OH 

[N-(-C(0) ( CH 2 > 2 Ph-3 -C0 2 Me ) -N- (CH 2 CH { i -C3H7 ) Ph )) -Gly- 
boroLys-OH 

[N- ( -C{0) (CH 2 ) 2 Ph-3-C0 2 Me) -N- (CH 2 C (ethanediyl ) Ph) ] -Gly- 
boroLys-OH 



-59- 



SUBSTITUTE SHEET (RULE 26) 

NSDOCID: <WO 9S0963<AI.I.» 



15 



20 



25 



30 



35 



WO 95/09634 



PCTAJS94/1I280 



IN- <-C (0) (CH2 ) 2Ph-3-C02Me) -N- (CH2C {propane- 1 , 3-diyl ) Ph) ] - 
G ly - bor oLy s - OH 

[N- (-C (O) (CH2 ) 2Ph-3-C02Me) -N- (CH2C (butane-1 . 4-diyl) Ph) } - 
Gly-boroLys-OH 

5 [N-{-C{0) (CH 2 }2Ph-3-NH2)-N-(CH2CH2Ph)]-Gly-boroLys-OH 

[N- (-C (O) (CH 2 > 2 Ph-3-NH 2 ) -N- <CH 2 C (CH 3 ) 2Ph> 1 -Gly-boroLys-OH 
[N- (-C (0) (CH 2 ) 2Ph-3-NH 2 ) -N- (CH 2 C (CH 2 CH 3 > 2 Ph) ] -Gly-boroLys- 
OH 

{N- (-C (O) (CH2 ) 2Ph-3-NH 2 ) -N- (CH2CH ( i-C3H 7 ) Ph) ] -Gly-boroLys- 
10 OH 

(N- { -C (O) (CH 2 ) 2Ph-3 -NH2) -N- (CH2C (ethanediyl ) Ph) ) -Gly- 
boroLys -OH 

JN-(-C(0) (CH2)2Ph-3-NH2)-N- (CH2C (propane-1 , 4-diyl) Ph) ] -Gly- 
boroLys-OH 

15 [N-f-C(O) (CH2)2Ph-3-NH2)-N-< CH 2C(butane-l,4-diyl)Ph) ] -Gly- 

boroLys -OH 

This invention also provides compositions comprising 
one or more of the foregoing compounds and methods of using 
20 such compositions in the treatment of aberrant proteolysis 
such as thrombosis in mammals . 

Detail Description of t he Invention 

25 As used throughout the specifications, the following 

abbreviations for amino acid residues or amino acids apply; 

Ala = L-alanine 

Arg ~ L-arginine 

3D Asn = L-asparagine 

Asp = L-aspartic acid 

Cys = L-cysteine 

Gin = L-glutamine 

Glu = L-glutamic acid 

35 Gly « glycine 
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His = L-histidine 

He = L-isoleucine 

Leu = L-leucine 

Lys = L-lysine 

5 Met = L-methionine 

Phe = L-phenylalanine 

Pro = L-proline 

Ser = L-serine 

Thr = L-threonine 

10 Trp = L-tryptophan 

Tyr = I,- tyrosine 

Val = L-valine 

Sar = L-sarcosine 

Irg = L-arginine where the guanidine is replaced 

15 with an isothiouronium (-SC(=NH)NH2) 

The "d" prefix for the foregoing abbreviations 
indicates the amino acid is in the D-conf iguration. "d,l" 
indicates the amino is present in mixture of the d- and the 

20 b- configuration. The prefix "boro" indicates amino acid 
residues where the carboxyl is replaced by a boronic acid 
or a boronic acid ester. For example, if R 1 is isopropyl 
and Y 1 and Y 2 are OH, the C-terminal residue is abbreviated 
•boroVal-OH" where "-OH" indicates the boronic acid is in 

25 the form of the free acid. The pinanediol boronic acid 
ester and the pinacol boronic acid ester are abbreviated 
C10HI6 0 a™ 3 "-C6Hi2 n » respectively. Examples of other 
useful diols for ester if ication with the boronic acids are 
1,2-ethanediol, 1 , 3 -propanediol , 1, 2 -propanediol. 2,3- 

30 butanediol, 1, 2-diisopropylethanediol, 5. 6-decanediol, and 
1,2-dicyclohexylethanediol- Other abbreviations are: 
formamidino, HC(=NH)-; N-methylamidino, CH 3 NHC (=NH) - ; Z, 
benzyloxycarbonyl; BSA, benzene sulfonic acid; THF, 
tetrahydrofuran; Boc-. t-butoxycarbonyl- ; Ac-, acetyl; pNA, 
35 p-nitro-aniline; DMAP, 4-W, W-dimethylaminopyridine; Tris, 



-61- 



SUBSTITUTE SHEET (RULE 26) 

NSOOCIO: <WO_8R)S634A1.1.» 



WO 95/09634 



PCT/US94/1I280 



Tris(hydroxymethyl)aminomethane; MS, mass spectrometry; . 
FAB /MS , fast atom bombardment mass spectrometry. LRMS (NH3- 
CI> and HRMS(NH3-CI) are low and high resolution mass 
spectrometry, respectively, using NH3 as an ion source. 
5 Thus, an example of the chemical structure based on the 
nomenclature used herein is: 

[N- ( -C (O) (CH 2 ) 2?h) -W- (CH 3 } ] Gly-Orn ( f ormamidino) -C0 2 CH 3 

represents 




CN 

m 

I 

I 

15 it is understood that many of the compounds of the 

present invention contain one or more chiral centers and 
that these stereoisomers may possess distinct physical and 
biological properties* The present invention comprises all 
of the stereoisomers or mixtures thereof. If the pure 

20 enantiomers or diasteromers are desired, they may be 
prepared using starting materials with the appropriate 
stereochemistry, or may be separated from mixtures of 
undesired stereoisomers by standard techniques, including 
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chiral chromatography and recrystalization of 

diastereomeric salts . 

The term "amine-blocking group" or "amine-protecting 
group" as used herein, refers to various acyl, thioacyl, 
5 alkyl, sulfonyl, phosphoryl, and phosphinyl groups 

comprised of 1 to 20 carbon atoms. Substituents on these 
groups maybe either alkyl, aryl, alkaryl which may contain 
the heteroatoms, O, S, and N as a substituent or as inchain 
component . A number of amine-blocking groups are 

10 recognized by those skilled in the art of organic 

synthesis. Examples of suitable groups include formyl, 
acetyl, benzoyl, trif luoroacetyl , and methoxysuccinyl ; 
aromatic urethane protecting groups, such as, 
benzyloxycarbonyl; and aliphatic urethane protecting 

15 groups, such as t-butoxycarbonyl or adamantyloxycarbonyl . 
Gross and Meienhofer, eds.. The Peptides, Vol 3; 3-88 
(1981), Academic Press, New York, and Greene and Wuts 
Protective Groups in Organic Synthesis, 315-405 (1991), J. 
Wiley and Sons, Inc., New York disclose numerous suitable 

20 amine protecting groups and they are incorporated herein by 
reference for that purpose. 

* Amino acid residues" as used herein, refers to 
natural or unnatural amino acids of either D- or re- 
configuration. Natural amino acids residues are Ala, Arg, 

25 Asn, Asp, Cys, Gin, Glu, Gly, His, lie, Leu, Lys, Met, Phe, 
Pro, Ser, Thr, Trp, Tyr, and Val. Roberts and Vellaccio, 
The Peptides, Vol 5; 341-449 (1983), Academic Press, New 
York, discloses numerous suitable unnatural amino acids and 
is incorporated herein by reference for that purpose. 

30 u Amino acids residues" also refers to various amino 

acids where sidechain functional groups are coupled with 
appropriate protecting groups known to those skilled in the 
art. "The Peptides", Vol 3, 3-88 (1981) discloses numerous 
suitable protecting groups and is incorporated herein by 

35 reference for that purpose. 
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As used herein, "alkyl" is intended to include both 
branched and straight-chain saturated aliphatic hydrocarbon 
groups having the specified number of carbon atoms. 

"Alkoxy" represents an alkyl group of indicated number 
5 of carbon atoms attached through an oxygen bridge. 

"Cycloalkyl M is intended to include saturated ring 
groups, including mono~,bi- or poly-cyclic ring systems, 
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, adamantyl and cyclooctyl, and so forth. 
10 "Alkenyl" is intended to include hydrocarbon chains of 

either a straight or branched configuration and one or more 
unsaturated carbon- carbon bonds which may occur in any 
stable point along the chain, such as ethenyl, propenyl, 
and the like. 

15 "Halo* or "halogen" as used herein refers to fluoro, 

chloro, bromo, and iodo. 

The term "aryl" is defined as phenyl, fluorenyl, 
biphenyl and naphthyl, which may be unsubstituted or 
include optional substitution with one to three 

20 substituents . 

The term "heteroaryl" is meant to include 5-, 6-, 9-, 
or 10-membered mono- or bicyclic aromatic rings which can 
optionally contain from 1 to 3 heteroatoms selected from 
the group consisting of 0, N, and S; said ring(s) may be 

25 unsubstituted or include optional substitution with one to 
three substituents. Included in the definition of the 
group heteroaryl, but not limited to, are the following: 2- 
, or 3-, or 4-pyridyl; 2-or 3-furyl; 2- or 3-benzofuranyl; 
2-, or 3-thiophenyl? 2- or 3-benzo [b] thiophenyl ; 2- 1 or 3-, 

30 or 4-quinolinyl; 1-, or 3-, or 4-isoquinolinyl ; 2- or 3- 

pyrrolyl; 1- or 2- or 3- indolyl; 2-, or 4-, or 5-oxazolyl; 

2- benzoxazolyl ; 2- or 4- or 5-imidazolyl ; 1- or 2- 
benzimidazolyl; 2- or 4- or 5-thiazolyl; 2-benzothiazolyl ; 

3- or 4- or 5-isoxazolyl ? 3- or 4- or 5-pyrazolyl; 3- or 4- 
35 or 5-isothiazolyl; 3- or 4-pyridazinyl; 2- or 4- or 5- 



-64- 



<JSDOCtO: <WO 9509S34A1_I_> 



SUBSTITUTE SHEET (RULE 26) 



WO 95/69634 



PCT/US94/11280 



pyrimidinyl; 2-pyrazinyl ; 2-triazinyl ,- 3- or 4- cinnolinyl; 
1-phthalazinyl; 2- or 4-quinazolinyl; or 2-quinoxalinyl 
ring. Particularly preferred are 2-, 3-, or 4-pyridyl; 2-, 
or 3-furyl; 2-, or 3-thiophenyl ; 2-, 3-, or 4-quinolinyl ; 

5 or 1-, 3-, or 
4-isoquinolinyl . 

The term "heterocycle" is meant to include 5-, 6-, 9-, 
or 10-membered mono- or bicyclic rings which can optionally 
contain from 1 to 3 heteroatoms selected from the group 

10 consisting of N, 0, or S, with the proviso that proline is 
excluded from this group; said ring <s) may be unsubstituted 
or include optional substitution with one to three 
substituents. Included in the definition of the group 
heterocycle, but not limited to, are 

15 tetrahydroisoquinoline, tetrahydroquinoline, 

tetrahydrofuran, tetrahydrothiophene, piperidine, 
piperazine, morpholine. Particularly preferred are 1-, 3-. 
or 4-tetrahdroisoquinolinyl . 

Unless otherwise specified, the substituents that may 

20 be attached to the aryl, heteroaryl or heterocycle ring(s) 
may be independently selected at each occurrence from the 

group consisting of : 

halogen, C1-C4 alkyl, C1-C4 alkoxy, methylenedioxy , 

-N0 2 , -CF 3 ,_-SH, -S(0} r -(Ci-C 4 alkyl) , CN. -OH, -NH 2 , 
25 -NH(Ci-C 4 alkyl), -N(Ci-C 4 alkyl)2, -C(=NH)NHR 4 , 

-NHC<=NR 4 ), -NHC(=NH)NHR 4 , -NHC(=0)R 4 , - (CH 2 ) p-C02R 4 , 
-NHCO C1-C4 alkoxy), -NH(C 1 -C 4 alkoxy)2/ -N(Ci~C 4 
alkoxy) , phenyl which may be unsubstituted or 
substituted with R 13 . 
30 By "stable compound" or "stable structure" is meant 

herein a compound that is sufficiently robust to survive 
isolation to a useful degree of purity from a reaction 
mixture, and forrmaation into an efficacious therapeutic 

agent . 
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As used herein, "pharmaceutical^ acceptable salts" 
refer to derivatives of the disclosed compounds wherein the 
parent compound of formula (I) is modified by making acid 
or base salts of the compound of formula (I). Examples of 
5 pharmaceutical^ acceptable salts include, but are not 

limited to, mineral or organic acid salts of basic residues 
such as amines; alkali or organic salts of acidic residues 
such as carboxylic acids; and the like. 

"Prodrugs" are considered to be any covalently bonded 

10 carriers which release the active parent drug according to 
formula (I) in vivo when such prodrug is administered to a 
mammalian subject. Prodrugs of the compounds of formula 
(I) are prepared by modifying functional groups present in 
the compounds in such a way that the modifications are 
.15 cleaved, either in routine manipulation or in vivo, to the 
parent compounds. Prodrugs include compounds of formula 
(I) wherein hydroxy, amine, or sulfhydryl groups are bonded 
to any group that, when administered to a mammalian 
subject, cleaves to form a free hydroxyl, amino, or 

20 sulfhydryl group, respectively. Examples of prodrugs 
include, but are not limited to, acetate, formate and 
benzoate derivatives of alcohol and amine functional groups 
in the compounds of formula (I); and the like. 

pharmaceutical ly acceptable salts of the compounds of 

25 the invention can be prepared by reacting the free acid or 
base forms of these compounds with a stoichiometric amount 
of the appropriate base or acid in water or in an organic 
solvent, or in a mixture of the two; generally, nonaqueous 
media like ether, ethyl acetate, ethanol, isopropanol, or 

30 acetonitrile are preferred. Lists of suitable salts are 
found in ppminaton's Pharmaceut inal Sciences, 17th ed.. 
Mack Publishing Company, Easton, PA, 1985, p. 1418, the 
disclosure of which is hereby incorporated by reference. 

35 

-66- 



1NSDOC1D; <YtO 9509634 A 1 J_> 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 



PCI7US9J/11280 



Synthesis 

The compounds of Formula (I) can be prepared using the 
reactions and techniques described below, in addition to 
5 synthetic procedures described in Applicant's Assignee's 
commonly assigned patent applications USSN 08/010,731 
(filed January 29, 1993), USSN 08/036,378 (filed March 24, 
1993), and USSN 08/052,835 (filed April 27, 1993), all of 
which are hereby incorporated by reference. The reactions 
10 are performed in a solvent appropriate to the reagents and 
materials employed and suitable for the transformations 
being effected. It will be understood by those skilled in 
the art of organic synthesis that the functionality present 
on the molecule should be consistent with the 
15 transformations proposed. This will sometimes require a 
judgment to modify the order of the synthetic steps or to 
select one particular process scheme over another in order 
to obtain a desired compound of the invention. It will 
also be recognized that another major consideration in the 
20 planning of any synthetic route in this field is the 
judicious choice of the protecting group used for 
protection of the reactive functional groups present in the 
compounds described in this invention. An authoritative 
account describing the many alternatives to the trained 
25 practitioner is Greene and Wuts, Protective Groups in 
Organic Synthesis, Wiley and Sons (1991). 
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Scheme 1 




M is a carboxylic acid protecting group 



5 The preparation of the required tf,N-disubstituted 

amino acid subunit can be accomplished by the sequence 
outlined in Scheme 1. A variety of methods for the 
asymmetric synthesis of the amino acids required for the 
amino acid ester substrate (II) is reviewed by Morrison and 

10 Mosher (Asymmetric Organic Reactions, American Chemical 
Society, 297-334 (1976) and references there in) . The 
appropriate ester (II), where M is the ester residue, can 
be conjugated to give the N-substituted intermediate (III) 
by AT-monoalkylation with an alkyl halide related to R 11 . 

15 Typical conditions for itf-monoalkylation include the 

admixture of an excess of (II), the required alkyl bromide 
or iodide and a base in an anhydrous polar aprotic solvent, 
such as acetone, acetonitrile, ltf,Jtf-dimethylf ormamide or 
methyl sulfoxide. The option exists for stirring this 

20 mixture at room temperature or heating at temperatures up 
to the reflux point of the selected solvent. The base 
added is chosen so that it will not interfere with the 
ester functionality of (II); among those recommended are 
non-nucleophilic bases such as sodium hydride or potassium 

25 carbonate. Another general route for the preparation of 
compounds of this type is the reductive amination of (II) 
with a selected aldehyde related to R 11 . In this 
procedure, a mixture of (II) and the aldehyde are heated in 
an anhydrous non polar solvent, such as benzene, toluene or 

30 xylene, with continuous removal of evolved water by drying 
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agents or azeotropic distillation.. This process causes 
condensation of the aldehyde with amine (II). The 
condensation product is reduced to monoalkylated (III) by 
treatment with a selective hydride reducing agent such as 
5 sodium cyanoborohydride or sodium borohydride, according to 
the method of Getson et . al . , J . Heterocycl. Chem. 1, 300 
(1964), or by catalytic hydrogenation with platinum, 
palladium, nickel or Raney nickel in an alcohol solvent 
like propanol, ethanol or methanol, according to the method 

10 of Hudlicky, Reductions In Organic Synthesis, John Wiley 
and Sons, pp. 134 (1984). 

While a number of coupling or acylation methods can be 
contemplated for the preparation of the disubstituted 
derivative (IV) from (III), (see Bodanszky and Bodanszky, 

15 The Practice of Peptide Synthesis, Springer-Verlag, p. 87- 
150 (1984)), three methods are preferred. In the first, a 
solution of <IH) in an anhydrous non polar solvent, such 
as tetrahydrofuran or dichloromethane, at -78°C or higher 
is treated sequentially with a selected acid chloride 

20 related to R 3 followed by a trialkylamine base. This 
mixture is allowed to warm to ambient temperature over 
several hours if required. The second method is the mixed 
anhydride procedure of Anderson et al. reported in J- Am. 
Chem. Soc. 89, 5012 (1967). In this procedure the alkyl 

25 mixed anhydride is generated by dissolving a selected 
carboxylic acid related to R 3 in non-polar anhydrous 
solvent, such as tetrahydrofuran or dichloromethane, and 
adding one equivalent of a trialkylamine base. The 
solution is stirred at -7 8°C or higher and one equivalent 

30 of an alkylchlorof ormate is added. After formation of the 
mixed anhydride is complete, a solution of one equivalent 
each of intermediate (HI) and a trialkylamine base is 
added dropwise. The mixture is stirred with or without 
cooling until the reaction is complete. The third method 
35 preferred for amide formation is the hydroxybenzotriazole / 
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dialkylcarbodiimide method of Koing and Geiger in Chem. 
Ber. 103, 788 (1970). Thus, to (III) and a selected 
carboxylic acid related to R 3 , dissolved in an aprotic 
solvent like tf,N-dimethylf ormamide, dichlorome thane or 
5 tetrahydrofuran, at -78°C or higher, is added 
dialkylcarbodiimide, hydroxybenzotriazole and a 
trialkylamine base. If necessary, the stirred solution is 
allowed to thaw to ambient temperature over several hours. 
An alternative preparation of N,N-disubstituted amino 

10 acids uses er-halo- or oesulfonate acylesters such as (V) of 
Scheme 2. Compound (V) can be treated with a primary amine 
related to R 11 in the presence of a variety of bases like 
potassium carbonate, triethyl amine or sodium hydride and 
in solvents such as ethyl ether, acetone or 

15 dimethyl f ormamide at temperatures ranging from -78° C to 
the reflux point of the solvent selected. From this 
reaction can be isolated the W-alkyl aminoacid ester (III) 
of Scheme 1; the N-alkyl-Jtf-acylamino acid ester (IV) can be 
prepared from compound (III) by any of the methods outlined 

20 in Scheme 1 and the related discussion hereafter. 

The preparation of intermediates which will lead to 
compounds where R 3 and R 11 may be taken together to form a 
cyclic amide or phthalimide is described in Scheme 2. N,N- 
Disubstituted a-amino acid subunits (VI) which lead to 

25 compounds of this type are best derived by reaction of an 
appropriate a-haloester (V), where J = CI, Br, I* 
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R 4 R 5 

o 

(V) 



Scheme 2 



R" R 



OM 




L- <— N 




(VI) 



J = Leaving group 
M = carboxylic acid protecting 
group 



with the alkali metal salt of an amide or phthalimide 

5 related to the desired cyclized combination of R 3 and R« 
in a polar aprotic solvent according to the method of Daly 
et. al.in J. Med. Cham. 33, 2818 (1990); Neuberger and 
Scott, J. Chem. Soc. p 1820 (1954). In a typical 
preparation the alkali metal salt of the required cyclic 

10 amide or phthalimide is generated by adding one equivalent 
of a strong non-nucleophilic base such as sodium or 
potassium hydride, a lithium dialky lamine , or lithium 
trimethyl- or lithium triphenylmethane to a solution of the 
amide or phthalimide in an anhydrous inert solvent, such as 

15 tetrahydrofuran or 1, 2-dimethoxyethane, at -78° C or 

higher. When the salt formation is complete, the solvent 
is removed by distillation and replaced by the appropriate 
polar aprotic solvent such as acetonitrile, N.N- 
dimethylformamide or methylsulf oxide . The appropriate a- 

20 chloro- or c-bromoester is introduced and the mixture 
stirred at room temperature or with heating until the 

haloester is consumed. 

It will be recognized by those skilled in the art of 
organic synthesis that the acid derivatives of the N.N- 

25 disubstituted a-amino acid esters (IV) and (VI) are the 
required precursors for the preparation of the thrombin 
inhibitors disclosed in this invention. It is recommended 
that compounds (IV) and (VI) be prepared as either the 
benzyl, methyl or t-butyl esters because of the ease with 

30 which esters of these types may be converted to their 



-71- 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 



PCTAJS94/11280 



corresponding acids. In the case of a benzyl ester (e.g.. 
(IV) or (VI), where M = -CH 2 C 6 H 5 ) . hydrogenolysis of an 
alcohol solution of the compound may be effected under an 
atmosphere of hydrogen gas in the presence of platinum or 
5 palladium on carbon catalyst according to the reported by 
Hartney and Simonoff, Org. .React. VII, 263 (1953); with a 
methyl ester (IV) or (VI), where M = -CH 3 , treatment of an 
ethanol solution of the compound with an aqueous ba3e, such 
as one equivalent of sodium hydroxide solution, will give 

10 the desired acid. The t-butyl ester (TV) or (VI), where M 
= -C{CH3)3, is readily cleaved by acid under anhydrous 
conditions; for example trif luoroacetic acid in 
dichloromethane solution removes the t-butyl ester of 
derivatives of (IV) at ambient temperature as reported by 

15 Bryan et . al . , J. Am. Chem. Soc. 99, 2353 (1977). A number 
of alternative esters and procedures are detailed in Greene 

and Wuts (1991) . 

Scheme 3 illustrates the coupling of the acid 
derivatives of (IV) or (VI) with boropeptide synthons (VII) 
20 or (VIII) to give intermediates (IX) or (X) . 

Scheme 3 



25 



R 4 R 5 




<IV):L=R 3 R 11 N- 





(VI):L= „_ N . 

| (VII) : y = 3 (IX):y = 3 

R3 (VIII) :y = 4 M:y = 4 



R 



( 



-72- 



4SOOCID:<WO 9S09634At.l_> 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 



PCT7US94/1 1280 



10 



The preparation of synthons (VII) and (VIII) has been 
described by Kettner and Shenvi (EP 293 881 A2) . It will 
be recognized by those skilled in the art of organic 
synthesis that the methodology described by Kettner and 
Shenvi can be applied to make homologous boropeptide 
synthons related to (VII) and (VIII). These homologues may 
be used in the appropriate processes described herein to 
prepare the corresponding thrombin inhibitors. The 
coupling of the carboxylic acid derivative of (IV) or (VI) 
to boropeptide synthon (VII) or (VIII) has been described 
previously by Kettner et al. in J. Biol, Chem. 265 ,18289 
(1990) and, in general, the standard amino acid coupling 
protocols detailed by Bodanszky and Bodanszky (1984) are 
effective for making the compounds of this invention. 
15 Preferred methods are the mixed anhydride procedure of 
Anderson et al . (1967) and the 

hydroxybenzotriazole/dialkylcarbodiimide method of Koing 
and Geiger (1970). In the mixed anhydride procedure, the 
anhydride is generated by dissolving a carboxylic acid 

20 related to (IV) or (VI) in a non polar anhydrous solvent, 
such as tetrahydrofuran or dichloromethane, and adding one 
equivalent of a trialkylamine base. The solution is 
stirred at -78° and up to D°C, then one equivalent of an 
alkylchloroformate is added. After formation of the mixed 

25 anhydride is complete, a solution of boropeptide synthon 

(VII) or (VIII) and a trialkylamine base is added. The 
mixture is stirred for one hour with cooling followed by 
several hours at ambient temperature. By the 
hydroxybenzotriazole/dialkylcarbodiimide method, (VII) or 

(VIII) and the acids of (IV) or (VI) are dissolved in an 
aprotic solvent, such as N, W-dimethylforroamide, 
dichloromethane or tetrahydrofuran, at -78° or higher. To 
this solution one equivalent each of dialkylcarbodiimide, 
hydroxybenzotriazole and a trialkylamine base are added. 



30 
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If necessary, the solution is allowed to stir and thaw to 
ambient temperature over several hours. 

A process for the preparation of the boropeptide 
thrombin inhibitors of this invention from intermediates 
5 (IX) and (X) is disclosed in Scheme 4. Compound (IX) 
serves as a starting point for isothiouronium thrombin 
inhibitors (XI) and (XII). The boronic ester (XI) is 

i 

prepared by stirring a solution of (IX) and thiourea in an 
inert polar solvent, such as an alcohol or N,-N- 

10 dimethylformamide, at temperatures ranging from ambient to 
the reflux temperature of the selected solvent . It is 
understood that a boronic acid ester like compound (XI) is 
an effective thrombin inhibitor, however, it may be 
transformed to the corresponding free boronic acid (XII) 

15 without a loss of biological activity. Compound (XII) is 
derived from the boron ester (XI) by transesterif ication 
under equilibrium conditions. 



-74- 



SUBSTITUTE SHEET (RULE 26) 

9509fl34AjJ^ 



WO 95/09634 



PCT/US94/1 1280 



Scheme 4 




fxm : A = B(OHt a 

Thus stirring ester (XI) with an excess of an alkyl- or 
5 aryl boric acid in a biphasic mixture of neutral or acidic 
water and an immiscible solvent, such as ethyl ether or 
toluene, gives (XII) after several hours at ambient 
temperature. The conditions generally preferred use 5 to 
10 equivalents of phenylboric acid in ethyl ether/water at 

10 neutral pH. Thrombin inhibitors (XIII) to (XVI) are 

obtained by reduction of an azide intermediate prepared 
from (IX) or (X) . The azide intermediate is prepared by 
heating either (IX) or (X) with an inorganic azide, such as 
sodium or potassium azide, in an* anhydrous polar aprotic 

15 solvent, such as acetone, dimethyl formamide or methyl 
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sulfoxide at temperatures ranging from ambient to 130°C. 
Alternatively, phase transfer conditions may be employed to 
prepare the azide intermediate from (IX) or (X) . For 
example, a tetraalkylammoniuro azide in a non-polar aprotic 
5 solvent, such as tetrahydrof uran or toluene, or a crown 

ether and inorganic azide in biphasic mixtures of water and 
an immiscible solvent, such as benzene, toluene or xylene,, 
can be stirred at room temperature or heated up to the 
reflux point of the selected solvent . The primary amines 

10 (XIII) and (XIV) are most conveniently obtained from the 
catalytic hydrogenation of the azide in an inert solvent, 
such as an alcohol, ethyl adttate or tetrahydrof uran with a 
transition metal catalyst such as platinum or palladium on 
carbon under an atmosphere of hydrogen gas. A variety of 

15 alternative methods are also useful and can be found in the 
monograph by Hudlicky (1984, pp. 76). The acid salt of the 
resulting amines (XIII) and (XIV) may be formed by the 
addition of one equivalent of the desired acid to the 
hydrogenation mixture. Phenylboric acid mediated 

20 hydrolysis of esters (XIII) and (XIV) gives the free 

boronic acid thrombin inhibitors (XV) and (XVI), compounds 
of formula (I) of the invention. 

Compounds containing a primary guanidine or N- alkyl 
guanidine functionality may be prepared by the alternative 

25 process outlined in Scheme 4. As illustrated with primary 
amine (XIII), the transformation to (XVII) is effected with 
a guanidinylation agent, such as an S-alkyl thiourea, 
aminoiminomethane sulfonic acid reported by Miller and 
Bischoff Synthesis 9, 777 (1986), cyanamide reported by 

30 Kettner et al. (1990) or their N-alkyl derivatives. This 
mixture is stirred at room temperature or higher with a 
base, such as potassium carbonate, triethylamine or N,N- 
dimethylaminopyridine in an inert solvent like water, 
alcohol, W,N-dimethylformamide or acetone. The guanidine 

35 boronic acid esters (XVII) can be deesterffied to give the 
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corresponding boronic acid (XVIII) by the phenylboric acid 
procedure described above. 
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According to Scheme 5, the bromide (X) is converted to 
the corresponding alkylnitrile (XIX) upon exposure to the 
cyanide anion under a variety of conditions. 



Scheme 5 





o 



(X) (XIX) 




(HOfeB 

MR?R" X 1L ,NR 3 F»" 




Effective methods include the use of potassium or sodium 
10 cyanides in polar aprotic solvents, such as N f KJ- 

dimethylf orinamide, methylsulf oxide, acetone or ethylmethyl 
ketone, at temperatures ranging from ambient up to the 
reflux point of the selected solvent. More useful, however, 
are conditions employing phase transfer agents such as 
15 tetrabutyl ammonium cyanide in a nonpolar aprotic solvent 
such as tetrahydrofuran or toluene, or a biphasic mixture 
of a crown ether and an inorganic cyanide in water with an 
immiscible solvent like benzene, toluene or xylene. These 
mixtures can be stirred at ambient temperature or heated up 
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to the reflux temperature of the selected solvent. An 
amidine like (XX) is prepared by first treating nitrile 
(XIX) with a saturated solution of a mineral acid such as 
hydrogen chloride in an alcohol solvent at room temperature 
or lower. The intermediate o-alkylimidate can be exposed 
to ammonia, or a primary or secondary amine -under anhydrous 
conditions with or without an inert solvent. As 
illustrated in Scheme 5, compound (XX) is produced by 
treatina the o-alkylimidate formed from (XIX) with neat 
anhydrous ammonia at reflux. The free boronic acid (XXI) 
is obtained by transesterif ication of (XX) with phenylborrc 
acid in a mixture of water and diethyl ether. 

The formamidine substituted boronic acid (XXIII) is 
prepared from alkylamine (XV) as shown in Scheme 6. 
15 Compounds of (XV) can be stirred with an O-alkyl or 0-aryl 
formimidate from 0°C or up to the reflux temperature of an 
inert anhydrous solvent such as tetrahydrof uran or N,N- 
dimethylformamide to give formamidine (XXII) . Free boronic 
acid (XXIII) is produced from (XXII) by the phenylboric 
20 acid transesterif ication protocol. 



10 
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Scheme 6 




(XXHI) 



5 As shown in Scheme 7, the N~cyanoguanidine substituted 

boronic acid (XXVI) , can be prepared by the reaction of 
(XV) with an W-cyanoisourylation agent such as £, S~dimethyl 
W-cyanoiminodithiocarbonace or O, Odiphenyl itf-cyanodiimino- 
carbonate. In this general process, compounds of Formula 

10 (XV) are combined with a selected imino carbonate in an 
inert, anhydrous solvent like tetrahydrofuran or N,N- 
dimethylformamide. The mixture is stirred at 0°C or up to ( 
the reflux temperature of the chosen solvent until there is 
obtained an itf-cyano-S-isourea or i\r-cyano-0-isourea of the 

15 Formula (XXIV) similar to that reported by Barpill et al. # 
J. Heterocyclic Chem. 25, 1698 (1988). This intermediate 
is treated with an amine such as 
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Scheme 7 



15 





5C^N-CN 



(XV) 



(XXIV) wherein 
X is -SMe. -OPh 




(HOfeB O 




NR R 



3o11 



JL HjN^* N-CN 

HjN"^ N-CN 

(XXV) 



R 5 R* 



(XXVI) 



5 ammonia, or more generally, an alkylamine or an arylamine 
with or without an inert solvent like water, 
tetrahydrofuran or an alcohol at temperatures ranging from 
0°C to reflux to give the aminolysis product (XXV) . 
Treatment of (XXV) as described above with phenylboric acid 

10 can provide (XXVI) . 

The N-hydroxyguanidino inhibitors, as shown in Scheme 

8, are prepared by creating amine (XV) with cyanogen 
bromide or cyanogen chloride followed by hydroxy lamine in 
an inert solvent to yield (XXVII) according to Nakahara et. 
al., Tetrahedron 33, 1591 (1977); and Belzecki et al., J. 
Chem. Soc. Chem. Commun. p. 806 (1970). Transesterif ication 
of (XXVII) by the phenylboric acid method can provide 
(XXVIII) . 
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H 2 N NOH 

(XXVIII) 



5 A general preparation for che new aromatic boronic 

acids is illustrated in Scheme 9. Functionalized benzylic 
anions containing either a halo- or cyano- substituent are 
obtained with a variety of metalation agents, such as 
activated zinc metal /CUCN«2LiCl based on the report of Berk 

10 et al. Organometallics 9, 3053 (1990); or use of lithium 
metal according to Michel et al., J. Organometallic Chem. 
204, 1 (1981); or lithium naphthalenide in the presence of 
2inc chloride based on the report of Zhu et al.,J*. Org. 
Chem. 56, 1445 (1991) in an inert solvent like 

15 tetrahydrofuran or 1, 2-dimethoxyethane at temperatures of 
-78°C or higher. Dichloromethyl boronic acid pinanediol, 
prepared by the method described by Tsai et al- in 
Organometallics 2, 1543 (1983), is allowed to react with 
the transmetallated anion in the selected solvent to give 

20 (XXIX). The a-aminoboronic acid, (XXX), can be obtained by 
treating (XXIX) with the sodium or lithium salt of 
hexamethyldisilizane in a polar aprotic solvent like 
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acetone, AMtf-dimethylf ormamide or methyl sulfoxide with 
heating at temperature up to the reflux point of the 
selected solvent, if necessary. The trimethylsilyl 
protecting groups are removed by treatment with 

Scheme 9 . 



CHjjZnBr 






HO">C e 
R 4 R 5 

(IV) or (VI) 



A g 




R* R 5 



(XXXIa) : A 





(XXXIb) : A » B (OH) 2 



(XXXIIb) 



10 anhydrous acid such as gaseous hydrogen chhloride or 
trif luoroacetic acid in an inert solvent like 
tetrahydrofuran or dichloromethane at -78°C or higher. 
Compound (XXX) was coupled to the Jtf, w-disubstituted a~amino 
acids (IV) or (VI), using the techniques described in 

15 Scheme 3, to give the boronic acid ester (XXXIa) . 

• Transesterification of (XXXIa) by the phenylboric acid 
protocol (vide infra) gives inhibitor (XXXIb) . In Scheme 
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9, the aromatic nitrile (XXXIa) is converted to the anudxne 
(XXXIIa) by methods described for the synthesis of 
aliphatic amidine (XX) in Scheme 5. Removal of the 
pinanediol protecting group of (XXXIIa) gives the free 
boronic acid derivative (xxxilb) . 

As detailed in Scheme 10. compound (XXXIa) is a 
versatile intermediate that can be hydrogenated to yield 
the aminomethyl derivative (XXXIIIa) under a varxety of 
conditions (Hudlicky, (1984), pp 173) . 

Scheme 10. 



6 



L (XXXIVa) 



^ (XXXlVb) 
CK 2 NHCH(NH) 




(XXXVa) 



V> (XXXVb) 
CK2NHC(=N*CN)NH2 




3 

H R* R 



(XXXIa) 




(XXXIIIa) 



(XXXUlb) : A = B(OH) 2 



wherein Lis NR 3 R t1 



0 



(XXXVIa) 



^ (XXXVib) 
CH2NHC(=N-OH)NH 2 



(XXXVIIa) 



15 Catalysts recommended for this transformation include 
transition metals like rhodium. Raney nickel, nickel 
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boride, nickel, platinum or palladium; these reductions 
occur readily under atmospheres of hydrogen or ammonia at 
pressures ranging from 1 to 300 atmospheres, at room 
temperature or higher, and in inert solvents such as water, 
an alcohol, ethyl acetate or tetrahydrofuran. Furthermore, 
from (XXXIIIa), the formamidino- (XXXlva) . cyanoguanidino- 
(XXXVa), hydroxyguanidino- (XXXVla) and guanidino- analogs 
(xxxvila) can prepared by the same procedures described for 
the aliphatic series in Schemes 4, 6 through 8. The boronic 
acid esters (XXXIIIa) - (xxxvila) can all be : trransesterif ied 
to the corresponding free boronic acid inhibitors 
(XXXIHb)-(XXXVIIb) using the phenyl boronic acid method 

prviously described. 

Aromatic boronic acid inhibitors <XLIa,b) , with the 

15 guanidine functionality substituted directly on the 

aromatic nucleus, can be prepared from precursor (XXXVIII) 
according to Scheme 11. Nitration of the aromatic ring of 
(XXXVIII) according to the method of Olah and Kuhn, J\ 
Amer. Chem. Soc. 84 , 3684 (1962) can occur readily with 

20 agents such as acetyl nitrate, nitrosonium 
tetrafluoroborate (NCVBF^) and nitrosonium 
hexafluorophosphate (N0 2 + PF 6 -) in inert solvents like 
tetrahydrofuran or dichlorome thane at -78°C or higher. The 
products of formula (XXXIX) can be reduced to the aniline 

25 derivative (LX) by catalytic hydrogenation. The catalysts 
recommended for this procedure include iron f zinc, platinum 
oxide, rhodium - platinum oxide, palladium, Raney nickel, 
copper chromite, and rhenium sulfide. While reduction 
occurs readily under an atmosphere of hydrogen gas at 

30 pressures range from 1 to 350 atmosphere in an inert 

solvent like water, an alcohol or ethyl acetate, other 
reagents which may affect this reaction are transfer agents 
such as hydrazine, formic acid or triechyl formate 
(Hudlicky, (1984), pp 73) . 



-85" 



NSDOCtD: <WO._9509G3-4A1J_> 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 



PCT/US94/11280 



Scheme 11. 




(XXXVIII) 



^n\ nr3r 

H R 4 R 5 



NQ (XXXIX) 



11 
















* 4 R 






NH 2 




(LX) 






o 



IH] 



N A X NR3R- 
H R 4 R 5 



NHC(=NH)NH 2 



(LXIa) : A = B, 




(LXIb) : A = B (OH) 2 



10 



The aniline (LX) can be converted to the phenylguanidine 
(LXIa) by the procedure described for (XVII) in Scheme 4. 
The transformation of (LXIa) to the free boronic acid 
(LXIb) is effected as in Scheme 4. 

The several types of inhibitors disclosed in this 
invention can be broadly classified by their electrophilic 
functional group as defined in Formula -U) I The 
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compounds described below, unlike the boron containing 
peptides, utilize a highly electrophilic carbon atom at A 
to interact with the active site serine of thrombin. The 
precursor for the electrophilic carbon inhibitors is the 
appropriately protected amino acid ILXII) of Scheme 12. 

Scheme 12 



MO z C 



f MO ? C 

I 9 H 



CHjNHC(=NH)H 
(LXIII) 



1 

CH 2 NHC(=N-CN)NH 2 
(LXIV) 



MOjC M0 2 C 

<j> H A H 

CH*NK a CH 2 NHC*=N-OH)NH 2 

(Ull) \ (LXV) 



MO z C 



fjJPG 



CH 2 NHC(=>NH)NH 2 
(LXVI) 



Qs= *(CH 2 ) y -or -(C^^CeH^CHzJpr 
v = 0-10 

M = alkyl or benzyl 
PG c protecting group 



10 The preparation of (LXII) can be found in the general 

chemical literature, one such reference being the review by 
Morrison and Mosher (1976). According to Scheme 12 various 
terminal functional groups are available from (XLII) : the 
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formamidino- (XLIII), cyanoguanidino- (XLIV) , 
hydroxyguanidino- (XLV) and guanidino- analogs (XLVI) . 
These compounds are prepared by the same procedures 
described for the boropepnide series in Schemes 4, 6-8. 

The preparation of amidine derivative' (XLVIII) and 
phenylguanidines of formula (L) from amino acids (XLVII) 
and (XLDO is shown in Scheme 13 . The conditions used to 
prepare amidines of formula (XLVIII) is discussed for (XX) 
of Scheme 5 while the method for f ormamidiny lat ion of 

(XLIX) to give (L) is the same as that described to prepare 

(XVTI) of Scheme 4. 



Scheme 13 . 



mo 2 c 



? 

CN 



NPG 
H 



M0 2 C 

? 

CH2(NH)NH 2 



H 



(XLVH) 

O = -(CH 2 ) y - or -{CH 2 ) q . 1 C 6 H4{CH2) p >.r 



(XLVIII) 



15 



MOjX: mo 2 c 

f"j NPG IsJPG 

j> H j H 

NH 2 NHC^NHJNHj 

(XLIX) (L) 

0=^(0^)^06^- 

v= 0-10 

M = alkyl or benzyl 

PG = suitable amine protecting group 

As shown in Scheme 14, appropriately protected 
derivatives of formulae (XLII> - (U , wherein M is an alkyl 
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or benzyl group can be coupled with W ,N-disubstituted acid 
(IV) or (VI) (wherein M is hydrogen) . The methodology to 
accomplish these transformations is the same as that used 
to prepare boropeptides (IX) and (X) of Scheme 3. The X 

5 group in compounds of formulae (XL1I) through (L> and (LI) 
in scheme 14, as well as in compounds illustrated in the 
Schemes to follow, is a procected version of the termxnal 
functional group X, as defined by Formula (I), unless 
deprotection is indicated to obtain the final compound of 

10 the sequence . 



15 



Scheme 14 . 






(VI);L= R 1t — N- 

R 3 



(XL11ML) < 11 ) 

wherein X Is terminal 
functional group (protected) 



It is understood that the protecting group (s) used should 
compatible with the conditions of the process discussed; a 
good source for information on protecting group chemistry 
is Greene and wuts (1991) . 
20 The preparation of the thrombin inhibitors 

trihalomethyl ketone (LIII) and a-ketoester (LIV) are shovm 
in scheme 15. The coupled ester (LI), wherein M is alkyl 
or benzyl can be converted to the acid (M is hydrogen) by 
the methodology appropriate for the particular ester 
25 functionality as described in Greene and Wuts (1984) . The 
aldehyde (LID can be prepared by selective reduction of 
the acid (LI. M is hydrogen) to the primary alcohol 
followed by oxidation. 
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Scheme 15. 



R 4 R s y 

r3 o 9 

x 

(Lll) 



CHO 



R 4 R s H 



.11 



R 3 o 9 

x 

(UH) 
J can be Fluorine 



C(=0)CJ 3 



R R s 

Vy 



CH(OH)C(SBb 



? 

X 



H 



R 4 R s , 
^ X/.N v .C{=0)C0 2 CH 3 



R 3 O Q 



I 



<LV) 



5 To obtain the primary alcohol, the acid can be transformed 
to the mixed anhydride by condensation of the 
trialkylammonium sale of the acid with an alkyl- or 
arylchloroformate in an inert non-polar solvent such as 
tetrahydrofuran, 1 , 2 -dimethoxyethane or toluene at-78°c to 

10 room temperature. The solution of the resulting mixed 

anhydride is filtered and reduced to the peptidyl alcohol 
with an excess of a borohydride reducing agent in a 
compatible solvent like water or an alcohol at -78°C to 
room temperature according to the method of Rodriguez et. 

15 al., Tetrahedron Lett. 32, 923 (1991). The peptidyl 
alcohol can be oxidized to aldehyde (LID without over 
oxidation by a variety of procedures, as detailed by 
Hudlicky in Oxidations in Organic Chemistry, American 
Chemical Society, p. 114 (1991); the preferred methods 

20 include Swern oxidation described by Omura and Swern, 
Tetrahedron 34, 1651 (1978); and the Pf itzner-Mof fat 
oxidation described by Fearon et al.in J. Med. Chem. 30, 
1617 (1987). A two step protocol reported by Edwards, 
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the trifluoromethyl ketones (LIU) (J is fluorine) from 
aldehyde (LII) . in this procedure a roetallated 
trifluoromethyl anion is generated from an excess of 
trifluoromethyliodide or -bromide and an active metal such 
as zinc, magnesium, lithium or cadmium in inert, anhydrous 
solvents like tetrahydrofuran or N, N-dimethylf orraamide at 
temperatures of -10CFC up to the reflux point of the 
solvent. Alternatively, the metalated trifluoromethyl anion 
may be generated by the transmetallation of 
trifluoromethyliodide or -bromide with an organometallic 
compound such as a Grignard reagent or alkyllithium 
compound in an inert solvent like tetrahydrofuran, hexane 
or ether at temperatures ranging from -78°C up to the 
reflux point of the selected solvent. Aldehyde (LII) can 
15 be added to the solution of the metalated trifluoromethyl 
anion to form the trif luoroethanol derivative at 
temperatures of -100°C or higher. To obtain the 
trifluoromethyl ketone (LIII) where J is fluoro, the 
alcohol is oxidized by the Pfitzner -Moffat or Swern 
procedure. Removal of the protecting group (s) on terminal 
group X by the appropriate method will provide the thrombin 
inhibitors of formulae (LIII) - 

Trihalomethyl analogs of (LIII) , where J is fluoro can 
also be prepared from aldehyde (LII) by a different method. 
25 The trihalomethyl ketones are prepared by treating aldehyde 
(LII) with either the trimethylsilyl trihaloacetate or the 
potassium or sodium trihaloacetate in a polar solvent such 
as an alcohol. N, w-dimethylformamide or methylsulf oxide 
with or without a base such as a trialkyl amine, potassium 
30 carbonate or sodium hydroxide at temperatures of -78°C or 
higher according to the method of Beaulieu, Tetrahedron 
Lett. 32, 1031 (1991); Shell Int. Res., European Patent 
Application EP 16504 ) . The resulting a.a.a-trihaloethanol 
is oxidized and group X can be deprotected as above to give 
35 the thrombin inhibitors or formulae (LIII) . 



20 
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The a-kecoester thrombin inhibitors, exemplified by 
(LV) , are prepared according to a route disclosed by 
iwanowicz et. al. in Bioorgan. wed. Chem. Lett. 12, 1607 
(1992). The tris (ethylthio) methyl anion is added to the 

5 peptidyl aldehyde (LID in a solvent such as 

tetrahydrofuran, 1 , 2 -dimethoxyethane or toluene at -100°C 
or higher to give the alcohol (LIV) . The a-hydroxyl ester 
is generated from (LIV) by treatment with a mixture of 
mercuric salts, such as mercuric chloride and mercuric 

10 oxide, in an alcohol or water. Swem or Pf itzner-Mof f at 
oxidation of the a-hydroxyl ester followed by the 
deprotection of substituent X protecting group provides 
thrombin inhibitors of formula (LV) . 

Another method for the preparation of compound (LV) 

15 substitutes a l-lithio-l-alkoxyethene or 1-magnesio-l- 

alkoxyethene for the tris (ethylthio) methyl anion of Scheme 
15 in an addition reaction with peptidyl aldehyde (LID - 
There can be obtained an adduct analogus to the 
tris (ethylthio) hydroxyethyl compound (LIV) when excess 1- 

20 magnesio- or l-lithio-l-alkoxyethene anion is stirred at 
temperatures ranging from -100 °C to ambient temperature 
with (LID in anhydrous solvents such as diethyl ether or 
tetrhydrofuran. This alkoxyolefin product may then be 
transformed to (LV) by oxidative cleavage with reagents 

25 such as ozone or periodate in an inert solvent such as a 

halohydrocarbon, lower alkyl ketone, an alcohol or water' at 
temperatures ranging from -100 °C to ambient temperature, 
followed by oxidation of the intervening a -hydroxy ester and 
deprotection as described above. 

30 The preparation of the a,a~dihalomethylketone thrombin 

inhibitors of this invention is outlined in Scheme 16. 
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Scheme 16. 




R N 



(Lll) 



CHO 



Q = (CHa),.^ or (CH^qCeH^CH^ 




R 1, N 



(LVI) 



I 



CH(OH)CHJ 2 




R s H 



Y 



(LVH) 



5 The a,a-dihalomethylketone (LVII), where J is fluoro can be 
prepared from the aldehyde (LID by selective reaction of 
the aldehyde with the anion of the corresponding 
dihalomethane. The metalated dihalomethane anion is 
generated from one equivalent each of a strong hindered 

10 base, such as lithium tetramethylpiperidide or 

tertbutyllithium, and the selected dihalomethane in an 
anhydrous, inertTsolvent like tetrahydrof uran or 1,2- 
dimethoxyethane at -100°C or higher according to the method 
of Taguchi et. al. Bull . Chem. Soc. Jpn., 50, 1588 (1977). 

15 The metalated dihalomethane anion can be added to the 
aldehyde (LID at -100°C or higher. Alternatively, the 
dihalomethane anion is generated from a 

dihalomethyKtrimethyDsilane and an anhydrous fluoride ion 
source such as tris (diethylamino) sulfonium dif luoromethyl 
20 silicate in an inert solvent like benzene, acetonitrile or 
tetrahydrof uran at -78°C or higher, then (LID can be added 
to give dihaloethanol (LVD according to the method of 
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Fujita and Hiyama, J- An. Chem. Soc. 107, 4085 (1985). 
The resulting dihaloethanol can be oxidized to ketone 
(LVII) by the Swern or Pf itzner-Mof fat procedure. Removal 
of the protecting group(s) on substituent X of (LVII) gives 
5 the a.a-dihalomethylketone thrombin inhibitors. 

a-Halomethylketone thrombin inhibitors can be prepared 
by the process illustrated in Scheme 17. 
The acid chloride (LVIII) can be prepared from acid (LI), 
wherein M is hydrogen or its trialkylammonium, sodium or 
10 potassium salt with a chlorinating agent such as thionyl 

chloride, oxalyl chloride or dichloromethylmethyl ether in 
a solvent like tetrahydrofuran or dichloromethane with or 
without a catalytic amount of w.N-dirnethylformamide at 
-78°C or higher. Alternatively, the mixed anhydride of 
15 (LI) may be prepared as described for (LI) in Scheme 15. 
Compound (LVIII) or the mixed anhydride of (LI) can be 
treated with an ether solution of diazomethane and either 
anhydrous hydrogen fluoride or hydrogen chloride gas 
according to that described by McPhee and Klingsbury, Org. 
20 Synth. Coll. ill. 119 (1955); or hydrogen bromide 

according to the method Miescher and Kaji, Helv. Chim. 
Acta. 24. 1471 (1941) . 



( 
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Scheme 17 




C0 2 M 




C(0)Ci 



R N 



(LI) 



(LVIII) 



Q = (CH 2 >M2 or <CH 2 ) q C 6 H4(CH 2 )p 




C(0)CH2J 



R 11 N 



(LIX) 



5 Selection of the hydrogen fluoride gas will give the a- 
fluoromethylketone analog, (LIX) wherein J is fluoro; and 
hydrogen chloride gas gives the a-chloromethylketone analog 
(LIX) wherein J is chloro. Deprotection of X gives the 
corresponding thrombin inhibitors of (LIX) . 

10 The general preparative route for the a,b-diketoester, 

-amide and -ketone thrombin inhibitors of this invention is 
exemplified in Scheme 18. Compound (LVXII) or the mixed 
anhydride of {LI ) can be reacted with a Wittig reagent such 
as methyl ( triphenyl -phosphor any lidene) acetate in a solvent 

15 like tetrahydrofuran or acetonitrile at temperatures 

ranging from 0°C to the reflux point of the solvent to give 
(LX) . Oxidative cleavage of the phosphoranylidene (LX) 
with an oxidizing agent like ozone or OXONE™ in an inert 
solvent such as tetrahydrofuran, dichlorornethane or water 

20 at temperatures of -7B°C or higher gives the vicinal 
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cricarbonyl compound (LXI), analogous to that described by 
Wassennan and Vu, Tetrahedron Lett. 31, 5205 (1990), 
Cleavage of the protecting group can provide thrombin 
inhibitors of formula (LXI) . 



Scheme 18 . 



o 9 r 3 0 9 

V A 



(LI) : M = OH 
(LVII1) : M = CI 



(LX) 



I 



Q as (CH 2 )vi 2 Of _ , 

(CH 2 ) q C 6 H 4 (CH 2 ) p R R H 



C(0)C(0)C0 2 CH 3 



R 3 o 9 

x 

(LXI) 



10 The preparative routes for the synthesis of the a- 

mono- and a ,a-dihalo-i>-ketoester -amide and ketone thrombin 
inhibitors of this invention are summarized in Scheme 19. 
The exemplified b-ketoester (LXII) is available from the 
acid derivative (LI). The acid (LI) can be treated with 

15 carbonyl diimidazole in an inert solvent such as 

tetrahydrofuran or dichloromethane at 0°C or higher to form 
the acyl imidazole. This acyl imidazole, or the mixed 
anhydride of (LI), can be further reacted with 
lithioethylacetate in solvents such as 1 . 2-dimethoxy ethane 

20 or tetrahydrofuran/hexane at temperatures ranging from 

-100°C to ambient temperature, according to the method of 
Dow, J. Org. Chem. 55. 386 (1990) to give b-ketoester 

(LXII). 
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Scheme 19. 




R 1 *N 



CO z M 



(LI) ; M = H 




R 1; N 



(LX1I) 



C{0)CH 2 C0 2 CH 3 




C(0)C{J}2C0 2 CH3 



R 11 N 



(LXIH) ; J = H, halogen 

Q = (CHz)^^ or <CH 2 ) q C 6 H 4 (CH 2 ) p (LX1V) : J = dihalogen 

5 Compound (LXII) serves as a substrate for both mono- and 

dihalogenation. The a-monochloro analog of (LXIII) , where J 
is each chlorine and hydrogen, can be prepared by 
controlled halogenation reactions with reagents like N- 
chlorosuccinimide or thionyl chloride in an inert 

10 halogenated solvent and at temperatures ranging from -20°c 
to the reflux point of the selected solvent according to 
the methods of Uhle, J. Am. Chem. Soc. 83, 1460 (1961); and 
DeKimpe et. al.. Synthesis 2, 188 (1987). The a,a-dihalo 
analog (LXIV) where J is chloro is available from 

15 halogenation with molecular chlorine in a halogenated 

solvent ac temperatures of -20°C or higher according to the 
method of Bigelow and Hanslick, Org. Syn. Coll- II, 244 
(1943). Reagents such as N- 
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fluorobisHLrifluoromechyDsulfonyllimide are useful for 
the preparation of mono- and difluoro analogs (LXIII) and 
axiV) by reacting the appropriate stoichiometry of this 
reagent with (LXII) in a halogenated solvent at 
5 temperatures of -78°C or higher according to the method of 
Resnati and DesMarteau, J. Org. Chem. 56, 4925 (1991). 
Deprotection of substituent X of the halogenation products 
(LXIII) and (LXIV) can provide the corresponding thrombin 
inhibitors. 

10 Compounds of formula (LXII ) also serves as a substrate 

for the preparation of tricarbonyl derivatives such as 
(LXI) (Scheme 18), Condensation of (LXII) with an 
aldehyde, such as benzaldehyde, gives an b-ene-a,g-dione . 
This ene-dione can be oxidatively cleaved with reagents 

15 like ozone or periodate to give tricarbonyl analog <LXI). 

The preparation of the mono- and dihalomethylketone 
thrombin inhibitors is outlined in Scheme 20. The 
intermediates formed in the preparation of the a-mono- and 
a,a-dihalo-Jb-ketoester thrombin inhibitors of Scheme 19 can 

20 be used in these preparations. 

Scheme 20- 



25 




— C(0)C{J 2 )C0 2 CH 3 V ^C(0)CHJ 2 ( 




Q 

I 

X 

(LXIII) : J = halogen, H 0-IX) : J = dihalogen 

(LXIV) : J = dihalogen (tVU) : J = halogen. H 

The decarboxylation of these halogenation products, (LiXIII) 
and (LXIV) , can be effected by saponification of the ester 
with mild aqueous base such as potassium carbonate or 
sodium hydroxide in water miscible solvents like an 
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10 



alcohol, tetrahydrofuran or w.JV-dimethylfornamide, followed 
by adjusting the pH to a range of 4 to 6- This mixture can 
be either stirred at ambient temperatures or heated at 
various temperatures up to the reflux point of the solvent 
chosen until the formation of (LVII) or (LIX) is complete 
and is similar to that reported in Matsuda et. al. r 
Tetrahedron Lett. 30, 4259 (1989). Removal of protecting 
group (s) can provide thrombin inhibitors corresponding to 
(LVII) or (Lix) . 



Compounds of the present invention wherein the 
electrophilic group A is an a-hydroxy ester are prepared 
according to Scheme 21. The appropriate amino acid (LXVI) 
is reduced to the corresponding alcohol (LXVII) via NaBH4 

15 treatment of the mixed anhydride. (LXVII) is then oxidized 
to the aldehyde (LXVIII) utilizing a Swern oxidation. 
(LXVIII) is converted to the thiocarbinol (XIX) via a 
lithiated orthoethylthioforraate followed by conversion to 
the a-hydroxy methyl ester ILXX) upon treatment with 

20 mercuric salts. (LXX) is readily converted to the peptides 
of the invention via coupling with (IV) (M=H) to form 
(LXXI) under the conditions described in Scheme 3. 
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NHBOC 



n = 2J 



LXV1 



NHBOC 
LXVI1I 



Scheme 

1) IBCF 

2) NMM 

4)H 3 0 + 
DME 
-40°c 



21 



THF 
-78°c 



1) n-BuLi 

2) HC(SE0j 

3) H 3 0 + 




OCH 3 



LXX 



O 

NHBOC 




QH 1 ) Oxalychloride 

2) DMS 

3) TEA 

CH2CI0 

NHBOC .io° c ~ 

Lxvn 




NHBOC 
LXEX 



DHgO/HgCI, 

MeOH 
Rt 



OH 




The preparation of compounds of the present invention 
wherein A is an a-keto ester, a-keto acid or a-keto ester 
hemiacetal is shown in Scheme 22. (LXXI) is converted to 
the a-keto ester LXXIII via a Swern Oxidation. (LXXIII) is 
further elaborated to hemiketal (LXXIV) by treating with 
methanol or to (LXXV) by treatment with hydroxide. 



10 
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Scheme 22. 



uoa 



CH 2 C1 2 
-10°C 



1) Oxalychloride 

2) DMS 

3) TEA 




OCH 




R : 



R 



Li OH 

MeOH/H 2 0 
t RT 
O 



LXXIV 




\— N-. 
LXXV R 4 r5 

R 



10 



The compounds of the present invention wherein A is an 
alkyl carbinol <LXXVII) or an alkyl ketone (LXXV1II) are 
preoared according to Scheme 23. (LXVIII) is treated with 
an alkyl-CeCl 2 to form the alkyl carbinol (LXXVII) which is 
then subjected to the Swern oxidation to yield the alkyl 
ketone (LXXVIII) . (LXXVIII) is then further elaborated to 
the peptide compounds of the present invention (LXXX) by 
following the conditions outlined in Scheme 3. 
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Lxvni 



Scheme 

1) RLi 

2) CeCl, 



23. 



3)H 3 0 + 

THF 

-78°c 



1) Oxalychloride 

2) DMS 

3) TEA 

CH 2 C1 2 
-10°c 



R = aikyl 

n = 23 





LXXVID 



LXXX 




R 4 'r 5 I 



N-R 3 
I 

R 11 



10 



15 



Compounds of the present invention wherein R 3 is an 
optionally substituted thiophenylbenzoyl group (LXXXIII) 
are prepared according to Scheme 24. The desired 
thiophenol (LXXXII) is coupled to the bromobenzoic acid via 
a copper promoted coupling reaction to form (LXXXIII) . 
(LXXXIII) is then coupled to (IV) (M=H) under the 
conditions outlined in Scheme 3 to form (LXXXIV) which is 
then coupled to (LXXXVI) under the conditions outlined in 
Scheme 3 to form (LXXXV) . It is understood chat (LXXXV) 
need not be in final form and that any or all of the 
functional groups present may be converted to their desired 
final form using methods known to the skilled artisan. 



-102- 



SDOC10: <WO 9509634AV1 _> 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 



PCT/US94/1 1280 



Scheme 24. 




an 



5 optionally substituted benzylbenzoyl group are prepared 
according to Scheme 25. An optionally substituted 
bromophenyl compound (LXXXVII) is converted to its phenyl 
lithium derivative and reacted with a bromobenzaldehyde to 
form the optionally substituted diphenylmethyl carbinol 
10 {LXXXVII I) . (LXXXVIII) is further reduced to the 

substituted diphenylinethane {LXXXIX) with Et 3 SiH. (LXXXIX) 
is converted to XC. XC is then further elaborated to 
XCI and XCII by following the appropriate outline in 
previous schemes . 
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Scheme 25 



R 

lxxxvh 




1) Et 3 SiH 

2) TFA 

RT 



LXXXVffl 




l)t-BuLi 
2^ C0 7 , 
3)H 3 0 + 




C0 2 H 



XC 





LXXXVI 




inhibicors which contain a substituted phenethyl group as 
R ll ar e easily prepared according to Scheme 2G. The 
appropriate phenylacet ate (XCiv) is readily dialkylated 
with an excess of a small, unbranched alkyl halide CR 18 -X> 
and a suitable base such as .potassium terc-butoxide to form 
an a,a-bisalkylated ester (XCVa) . Reduction of xcva to the 
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primary alcohol may accomplished with many hydride reducing 
agents, a preferred agent being lithium aluminum hydride. 
Oxidation of the alcohol under Swern conditions or with 
pyridinium chlorochr ornate affords the aldehyde <xev) . 
5 (XCV) is best coupled to the appropriate glycine derivative 
by reductive amination, a preferred procedure being 
reduction with sodium cyanoborohydride. The resulting 
amine (XCVD is then coupled with R 3 by any of several 
standard amide bond forming reactions familiar to those 

10 skilled in the art. A preferred method involves treating 
the amine with the appropriate acid chloride in the 
presence of a tertiary amine base, such as N- 
methylmorpholine or triethylamine. Saponification of the 
ester affords the carboxylic acid (XCVII ) . 

15 The acid (XCVII) is then coupled to (LXXXVI) and 

elaborated to the inhibitors of the present invention by 
following the procedures outlined in Schemes 3, 4# and 5. 
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MeQ 2 C 




Scheme 26, 



R 18 R 18 



O^,0Et 



1) R 18 X» base 

2) reduction 

3) [0] 



XOV 



R "V" R4 "i*NH 2 .HCI 

NaCNBH 3 
R MeOH, pH 6 

XCVa 



OEt 



5NH 




DR'X.base 

2) KOH r 
MeOH/H 2 0 




O v OH 




xcvna 



XCVffla 



LXXXVI 



10 



inhibitors which contain a 1 ,w-alkanediyl substituted 
phenethyl group (XCVb) as R 11 are easily prepared according 
to Scheme 27. This procedure is similar to that of Scheme 
26, except that a l,w-bi functional alkylating agent <X-R 18 - 
X) instead of a monofunctional alkylating agent <R 18 -X) . 
in this manner, inhibitors of the present invention with 
the general formula (XCVIIIb) may be prepared. 
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Scheme 27 , 

(CH 2 )„ 



O^OEt 




1) XR 18 X,basc 

— - u 

2) reduction p 



R 



— j^v 



"CHO 



R 



5 NH 2 -HCI 



XCIV 



3)[0] 




(CH 2 ) n 
XCVIb 



1) R 3 X. base 

2) KOH . 
MeOH/H 2 0 



R' 



(CH 2 )„ 



R 



NaCNBH 3 
MeOH, pH 6 



XCVb 



°-V 0H 




(CH 2 ) n 
XCVUb 



xcvmb 



LXXXVI 
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Inhibitors in which R 3 is an acylalkyl terminated by a 
carboxylic acid or ester (CI) are prepared by the general 
route described in Scheme 28. Reaction of a suitably 
substituted cyclic anhydride (C) with an alkoxide such as 
sodium benzyl oxide affords a mono-protected diacid (CI) . 

(CI) is then coupled to an appropriate N-alkylglycine 
derivative ((IV), (M=H> by any of a number of methods known 
to the skilled artisan. The choice of ester groups should 
allow for selective deprotection of the glycine 
car boxy late. Preferred ester groups are methyl or ethyl on 
the glycine carboxylate and benzyl on the acylalkyl chain. 
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so chat saponification gives the acid {CII) . (CII) is then 
converted to the final products (CITI) following methods 
described in previous schemes. 



Scheme 28. 



HO R /^^ R OBn 2) aq bflse 



R w n 



R 5 R 4 

l)Me0 2 C NHR„ 
coupling agent 



CI 



O^OH 
I O 



i O O 

4 N w 



R ' R 



n R 



OBn 



O^NH 



Cltl 



R ! 



CII 



R R n R 
R11 



OBn 



Experime ntal Section 
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Intermediate 1 
j\T-Methyl-i\r- t ( 3 -phenyl )propionyl] glycine 



Part A: To hydrocinnamic acid (10.0 g, 66.7 mmol) and 4- 
methylmorpholine (6.74 g, 66.7 mmol) in tetrahydrofuran 
<THF, 200 mL) at 0°C was added n-butylchlorof ormate. The 

15 reaction was maintained at 0°C for 15 minutes, and the 

hydrochloride salt of sarcosine ethyl ester (10.23 g, 66.7 
mmol) followed by triethylamine (Et 3 N f 16.84 g, 166.8 mmol) 
was added. The reaction was allowed to thaw to ambient 
temperature and stirred for 18 hours. After this time, the 

20 solvent was removed and the residue partitioned between 
aqueous hydrochloric acid (HCl, 1 N, 200 mL) and ethyl 
acetate (EtOAc, 200 mL) . The aqueous acid phase was 
extracted with additional EtOAc (200 mL) , the combined 
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organic extracts were washed with HCl (1 N. 100 mL) , 
saturated sodium bicarbonate <NaHC0 3 , 100 mL) and brine 
(100 mL) . The organic phase was dried over sodium sulfate 
and evaporated to give ethyl tf-methyl-N- { (3- 
5 phenyl )propionyl) glycine (11.81 g, 71% yield) . This 
material was used in the next step without further 
purification. 

Part B: To a solution of ethyl JV-methyl-JS7- [ (3- 
10 phenyl )propionyl] glycine (11.81 g, 47.4 mmol) in ethanol 
{300 mL) was added aqueous sodium hydroxide (NaOH, 1 N, 
94.8 mL, 94,8 mmol). The reaction was stirred at ambient 
temperature for 18 hour, afterwhich the solvent was removed 
by distillation in vacuo. The residue was dissolved in HCl 
15 (1 N. 100 mL) and the solution extracted with methylene 

chloride <CH 2 Cl2, 2 x 100 mL) - The extracts were dried over 
sodium sulfate (Na 2 S0 4 ), evaporated and the resulting solid 
(9.42 g) was recrystallized from EtOAc to give the title 
compound (7-14 g, 68% yield) as a solid (mp: 123 - 126 °C). 

20 

Example 21.1.3 

Pinanediol JMW-methyl-JM ( 3 -phenyl )propionyl] glycyl} -1- 
amido-5-aminopentaneboronate, benzenesulfonic acid salt 

25 Part A: A mixture of Intermediate 1 (0.31 g, 1.5 mmol), 
pinanediol l-amino-5-bromopentaneboronate (0,57 g, 1.85 
mmol), 1-hydroxybenzotriazole (0,20 g, 1-5 mmol), 4- 
methylmorpholine (0.17 mL, 1.5 mmol), and 1,3- 
dicyclohexylcarbodiimide (DCC, 0.33 g,1.5 mmol) were 

30 stirred in dry CH 2 Cl 2 at 0°C for 1 hour. The reaction was 
thawed to ambient temperature and stirred an additional 18 
hour. After this time, the reaction mixture was diluted 
with CH 2 C1 2 (25 mL) and filtered. The filtrate was washed 
with aqueous citric acid (10 %) and saturated NaHC0 3 (25 mL 

35 each), dried (Na 2 S0 4 ) and evaporated. The intermediate 
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pinanediol AT- (N-methyl-N- [ ( 3 -phenyl )propiony Ugly cyl}~l- 
amido-5-bromopentaneboronate (0/75 g, 92% yield) was 
carried on to the next step without further purification. 

5 Part B: The intermediate from Part A (0.75 g, 1.4 mmol) 
was heated with sodium azide (NaN 3 , 0.15 g, 2.3 mmol) in 
j\j,N-dimethylformamide (DMF, 10 mL) at 100°C for 2 hours. 
The reaction mixture was partitioned between water (H 2 0) 
and EtOAc (25 mL each), and the EtOAc layer was washed with 
10 additional H 2 0 (6 x 15 mL) . The organic layer was dried 
(Na 2 S0 4 ) and evaporated to give pinanediol JMN-roethyl-w- 
[ (3 -phenyl ) pr opionyl]glycyl) -l-amido-S-azidopentaneboronate 
(0. 67 g) in 95% yield. 

15 Part C: The azide from Part B (0.48 g. 0.9 mmol) was 
dissolved in methanol (MeOH, 15 mL) with benzenesulf onic 
acid (0.15 g, 0.9 mmol) and Pearlman's catalyst {palladium 
hydroxide on carbon, 0.05 g) . This mixture was shaken under 
an atmosphere of 50 psi of hydrogen for 18 hours at ambient 

20 temperature. The reaction mixture was purged with nitrogen 
and the catalyst was removed by filtration through, a pad of 
diacomaceous earth. The clear filtrate was evaporated and 
pinanediol N~ {N-methyl-N- [ ( 3 -phenyl )propionyl] glycy 1} -1- 
amido-5-aminopentaneboronate was obtained as its* 

25 benzenesulfonate salt (0.51 g) in 88% yield. High Res Mass 
Spec: found (M4H) + 484.334758; calculated (M+H) + = 
484.334663. 

Intermediate ,2 

30 N-l ( 2 -Phenyl) ethyl ] -N- [ (3 -phenyl )propionyl] glycine 

Part A: A mixture of benzyl glyciriate, p-toluenesulf onic 
acid salt (2.68 g. 7.94 mmol), (2-phenyl)bromoethane (0.98 
g, 5.29 mmol), and solid NaHC0 3 (1.56 g, 18.5 mmol) in 
35 acetonitrile (25 mL) were heated at reflux for 18 hour. 
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The reaction was concentrated and diluted with EtOAc (25 
mL). The organic solution was washed with H 2 0 (25 mL) and 
brine (25 mL) . dried (Na 2 S0 4 ) and concentrated in vacuo. 
The residue was purified by elution through a pad of silica 
5 gel with a gradient mixture of hexane : EtOAc . The 

intermediate benzyl N- [ (2-phenyl) ethyl] -glycinate (0.82 g) 
was obtained in 38% yield. Low Res MS: (M+H)* = 270. 

Part B: A mixture of intermediate from Part A (0.82 g, 
10 3.04 mmol) and 4-methylmorpholine (0.62 g. 6.08 mmol) in 
THF (15 mL) at 0°C was added hydrocinnamoyl 'chloride {0.51 
g, 3.04 mmol). The reaction was thawed to ambient 
temperature and stirred for 1 hour. The reaction mixture 
was diluted with EtOAc (50 mL) . washed with HCl (10%. 25 
15 mL) and NaHCC> 3 (saturated. 25 mL) , dried (MgS0 4 ) and 

evaporated. The intermediate benzyl N- [ (2-phenyl ) ethyl ] -N- 
[(3-phenyD-propionyl) glycinate (1.2 g) prepared was used 
in the next procedure without further purification. LRUS : 
(M+NH 3 ) + = 419.0, (M+H) + = 402.1. 

20 

part B A methanol solution (20 mL) of benzyl N-[(2- 
phenyl) ethyl} -N- [ (3 -phenyl )propionyl) glycinate (1.3 g. 3.24 
mmol) and palladium on carbon (10%. 180 mg) was stirred 
under 1 atmosphere of hydrogen gas for 18 hours. The 
25 reaction was purged with nitrogen and filtered through a 
pad of diatomaceous earth and evaporated to give N-H2- 
phenyl) ethyl) -W- [ (3-phenyl) propionyl] glycine {1.0 g) in 
quantitative yield. LRMS : (M+NH 3 ) + = 326 . 

30 pxample 23.1.3 

Pinanediol N- { N- 1 ( 2 -phenyl ) ethyl ] -N- 1(3- 
phenyl ) propionyl ] glycyl ) -l-amido-5-aminopentaneboronate , 

hydrochloride salt 
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Pare A: To a solution of N- I (2 -phenyl) ethyl] -N- [ (3- 
phenyDpropionyl] glycine (1.0 g 3.24 nunol) and 4- 
methylmorpholine (0.66 g. 6.48 mmol) in THF (15 mL) at 0°C 
was added isobutylchlorof ormate (0 44 g. 3.24 nunol). The 
5 reaction was stirred for 15 min at 0°C, pinanediol 1-amino- 
5-bromopentaneboronate (1-23 g, 3.24 mmol) was added 
followed by additional 4-methylmorpholine (0.33 g, 3.24 
mmol) and the reaction was stirred at ambient temperature 
for 18 hours. The reaction was diluted with EtOAc (50 mL> , 

10 washed sequentially with HCl (10%) and NaHC0 3 (saturated) 
and brine (25 mL each) , then dried over magnesium sulfate 
(MgS0 4 ) and evaporated. The residue was purified by flash 
chromatography (silica gel) using 3:1 EtOActhexane to give 
pinanediol N-iN-l (2 -phenyl ) ethyl ) -N- { (3- 

15 phenyl )propionyl]glycyl) -i-amido-5-bromopentaneboronate 
(0.8 g) in 43% yield. LRMS : (M+H) + = 637/638, (M-HBr ) + » 
557. 

Part B: The intermediate pinanediol W~{N-l(2- 
20 pheny 1 ) ethyl ] -N- 1 ( 3 -phenyl )propionyl} glycyl}-l-amido- 

5-bromopentaneboronate (0.8 g. 1.4 mmol) and NaN 3 (0.11 g, 
1.7 mmol) in DMF (10 mL) was stirred at 100°C for 2 h. The 
cooled reaction mixture was diluted with EtOAc (50 mL) , 
then it was washed with H 2 0 (6 x 20 mL) and dried (MgS0 4 ) . 
25 The EtOAc solution was evaporated to give pinanediol N-lN- 
l {2 -phenyl) ethyl] -N-[ f 3-phenyl)propionyl]glycyl}-l-amido-5- 
azidopentaneboronate (0.7 g) in 86% yield. LRMS : (M+H) + = 
600. 

30 Part C: A mixture of the product from Part B (0.7 g, 1.2 
mmol) and Pearlman's catalyst (0.1 g) in HCl (1.2 N, 1 mL, 
1.2 mmol) and MeOH (20 mL) was stirred under an atmosphere 
of hydrogen (1 atm) for 2 hours. The reaction mixture was 
purged with nitrogen, filtered through a pad of 

35 diatomaceous earth and evaporated. The residue was dried 
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by azeocropic distillation with benzene and triturated with 
hexane to give the title compound (0.45 g) as a yellow 
powder in 67% yield. LRMS: (M+H) + =574.4 . 

5 Example 8.1.3 

N- {N- { ( 2 -Phenyl ) ethyl 1 -N- 1 (3 -phenyl ) propionyl ] glycyl ) -1- 
amido-5-aminopentaneboronic acid, hydrogen chloride salt 

« 

A mixture of Example 23.1.3 (0.45 g, 0.8 mmol) in 
10 diethyl ether(Et 2 0): H 2 0 (15 mL:15 mL) was stirred with 

phenylboric acid (0.45 g. 3.7 mmol) at ambient temperature 
for 18 hours. The phases were separated, the Et 2 0 layer 
was discarded, and the H 2 0 layer was washed with Et 2 0 (15 
mL) and 1:1 hexane:EtOAc (15 mL.) . The H 2 0 solution was 
15 concentrated by distillation under reduced pressure 

anddried by azeocropic distillation with toluene. The 
dried residue was dissolved in a minimal amount of CH 2 C1 2 
and the title compound was precipitated from solution by 
the addition of hexane. LRMS: (M+H of glycerol ester) + = 
20 496. 

» 

Tnf.ftrmediate 3 
itf-methyl-N- [ (3, 4 -dichlorophenyl) acetyl] glycine 

25 The title compound was prepared from commercially available 
sarcosine ethyl ester and 3 , 4-dichlorophenylacetic acid 
according to the procedure of Intermediate 1. 

Examnle 50 

30 Pinanediol N- {itf-methyl-itf- [ (3 , 4-dichlorophenyl) 

acetyl] glycyl) -1-ainido- 4 -f ormamidinobutaneboronate, 

hydrochloride salt 

Part A: By substituting pinanediol l-amino-4- 
35 bromobutaneboronate for pinanediol l-amino-5- 



> 
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10 



30 



bromopentaneboronate and coupling with Intermediate 3 
according to the procedure in Example 21.1.3, Parts A-C, 
the amino intermediate was prepared. 

Part B: To an echanol solution (20 mL) of the product 
from Part A (600 mg, 1.2 mmol) was added ethylf ormimidate 
hydrogen chloride (400 mg, 3.62 mmol) and 4-dimethylamino 
pyridine (DMAP, 442 mg, 3.62 mmol). This mixture was 
heated at reflux for 5 hours, and the reaction mixture was 
evaporated. The residue was chromatographed (Sephedex LH 
20, MeOH elutant) to give the title compound as a yellow 
solid. LRMS: (M+H) * = 551. 



15 Example 51 

Pinanediol N- {W-methyl-N- [ (3, 4-dichlorophenyl) 
acetyl] glycyl} -l-amido-4-guanidinobutaneboronate, 

hydrochloride salt 

20 Part A: The intermediate from Example 50, Part A 

hydrochloride salt (1.0 g, 2 mmol), formamidine sulfonic 
acid (0.496 g, 4 mmol) and DMAP (0.488 g, 4 mmol) in 
ethanol (50 mL) were heated at reflux for 3 hours. The 
reaction was cooled to ambient temperature, filtered 

25 through a pad of Celite, rinsed with chloroform (CHCI3) and 
evaporated. The, residue was dissolved in CHCI3 and washed 
with HCl (0-1 N) and brine, dried and evaporated. The title 
compound was obtained as a white solid. HRMS calcd for 
C26H39BN 5 04C1 2 :582.247216 + ; found: 566.247905. 



Tnrprmfidiate 4 

Pinanediol l-amino-2- (3~cyanophenyl)ethylboronate, 

■ 

hydrochloride sale 



35 



-114- 



NSDOCia. <WO__9609aa4A1J.> 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 



PCT/US94/11280 



Part A: The intermediate, Cl-CH[CH 2 - <m-cyanophenyl) ] B0 2 - 
CioHie. was prepared from m-cyanobenzyl bromide and 
dichloromethyl boronate pinanediol. Zinc dust (1.0 g) in 
THF (1 mL) was cooled to 0-5°C and a solution of m- 
5 cyanobenzyl bromide (1-37 g, 7.0 mmol) in THF (7 mL) was 
added dropwise (5 sec/drop) . The reaction mixture was 
allowed to stir at 5°C for 2 hours. A mixture consisting 
of lithium bromide (LiBr, 1.22 g. 14 mmol) , copper (I) 
cyanide (CuCN. 0.63 g. 7.0 mmol) and THF (6 mL) was placed 
10 in a 50 mL flask and cooled to -40°C; the benzylic 

organozinc reagent was added by cannulation. The mixture 
was allowed to warm to -20°C and stir for 5 minutes. 
Following cooling to -78°C, neat dichloromethyl boronic 
acid pinanediol (1.47 g, 5.6 mmol) was added dropwise and 
15 the resulting mixture was stirred at -78°C for 2 h, and 
additionally at room temperature for 2 days. Aqueous 
ammonium chloride (NH4CI , saturated, 20 mL) was added to 
the mixture and the aqueous solution was extracted with 
Et20 (3 x 20 mL) . The combined organic layers was dried 
20 over anhydrous MgS0 4 and evaporated in vacuo to give crude 
compound (1.8 g) . Purification was carried out using 
silica gel chromatography where the column was stepwise 
eluted with hexane (100 mL) and then 15% ether in hexane 
(200 mL) to give the desired product (0.53 g) in 27% yield. 
25 LRMS(NH 3 -CI) m/e for M+NH 4 + calcd. for C19H23NO2BCI : 361.2; 

found: 361.1. 

Part B: To a solution of hexamethyldisilazane (0.21 mL, 
0.98 mmol) in THF (2 mL) at -78°C was added n-butyllithium 

30 (1.45 M, 0.67 mL, 0.98 mmol). The solution was allowed to 
slowly warm to room temperature to ensure the anion 
generation was complete and recooled to -78°C, upon which a 
solution of product from Part A (0.33 g, 0.98 mmol) in THF 
(2 mL) was added. The mixture was allowed to warm to room 

35 temperature and to stir overnight . The volatiles were 
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10 



15 



20 



evaporated and hexane (8 mL) was added to give a 
suspension. Anhydrous hydrogen chloride in dioxane (4.1 N, 
1.5 mL. 6.0 mmol) was added at -78°C and the mixture was 
slowly warmed to room temperature and stirred for 2 hour. 
Additional hexane (6 mL) was added and crude product was 
isolated as a precipitate. This product was dissolved in 
CHC1 3 and insoluble material was removed by filtration. 
The filtrate was evaporated at a reduced pressure to give 
an oil (-0.2 g) . Final purification was achieved by 
chromatography on a column of Sephedex™ LH 20 column using 
MeOH as a solvent. H-boroPhe (m-CN) -C 10 Hi 6 -HCl was obtained 
as an oil (0.12 g) in 34% yield. HRMS(NH 3 -CI) m/e (M+H) * 
calcd. for C19H26BN2O2: 325.2087; found: 325.2094. 



Example 52 
Pinanediol j\j-{Jtf-methyl-W- I (3, 4- 
dichlorophenyl) acetyl] glycyl} -l-amido-2- (3- 

cyanopheny 1 ) ethylboronat e 



Part A: To Intermediate 3 (0,77 g, 2.8 mmol) and 4- 
methylmorpholine (0.28 g, 2.8 mmol) in THF (50 mL) at -20°C 
was added isobutylchlorof ormate (0.38 g, 2.8 mmol). After 
20 minutes at -20°C, the cold solution was added to a -20°C 

25 solution of Intermediate 4 (1.0 g, 2.8 mmol) and Et 3 N (0.28 
g, 2.8 mmol) in CHC1 3 (50 mL) . This mixture was maintained 
at -20°C for 5 hours and stirred at ambient temperature for 
18 hours. The reaction was filtered and concentrated in 
Vacuo. The residue was dissolved in EtOAc. washed with HC1 

30 (0.1N), saturated NaHC0 3 and brine. After the solution was 
dried and evaporated, the resulting yellow solid was 
applied to a column of Florisil and the desired product 
eluted with a gradient of CHC1 3 : MeOH (0% MeOH to 7% MeOH) . 
The title compound was obtained as a white solid. HEMS: 
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calcd. (M + H) + for C30H35BN 3 O 4 Cl2: 582.209768; found: 
582.209631. 



5 Fyamnle 53 

Pinanediol N-{J*-methyl-*M (3 -phenyl )propionyl]glycyl) -1- 
amido-4-(W-methylguanidino)butylboronace. hydrochloride salt 

Part A: Pinanediol N-{W-methyl-N-[ (3- 
10 phenyl )propionyl]glycyl) -l-amido-4-aminobutylboronate, 

hydrochloride salt was prepared by the method outlined for 
Example 21.1.3, wherein pinanediol l-amino-4- 
bromobutylboronate hydrochloride was used instead of 
pinanediol i-amino-5-bromopencane-boronate hydrochloride. 

15 

Part B: To a solution of the product from Part A (0.45 g, 
0.89 mmol) in ethanol (10 mL) was added DMAP (0.22 g. 1.78 
mmol) . After 15 minutes at room temperature, N- 
methylaminoiminomethanesulfonic acid (0.25 g, 1-78 mmol) 

20 was added and the resulting suspension stirred at reflux 
for 5 hours. The reaction was cooled to room temperature, 
filtered, the precipitate washed with CHCI3 and the 
combined filtrate concentrated under vacuum. The resulting 
oil was dissolved in CHCI3 (40 mL) and the organic solution 

25 washed with ice cold HCl (0.1 M, 1x10 mL) , ice cold H 2 0 

(1x10 mL), brine and dried (MgS04) . The filtered solution 
was concentrated in vacuo to give of the desired N-roethyl 
guanidino compound (0.35 g) in 70% yield. The material was 
purified through a florisil column using 10% MeOH/CHCl3 as 

30 eluant to give the purified product (0.22 g) ; LRMS: <M+H)+: 
526 . 
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* g^mple 54 

Ac- { d) Phe~£ar-boroLys-OH 

Pare A: Boc~ (D) Phe-OH (6.9 g, 26 mmoles)was dissolved in 
5 THF (50 mL) and 4-methylmorpholine (2.86 mL, 26 mmoles) was 

added. The solution was cooled to -20°C and 
isobutylchloroformate (3.38 ml, 26 mmoles) was added. 
After stirring 5 minutes at -20°C, the mixture was added to 
a cold solution of H-Sar-Bzl -toluenesulf onic acid dissolved 

10 in CKCI3 (50 mL) , followed by Et3N (3.6 mL, 26 mmoles). 

The mixture was allowed to stir for 1 hour at -20°C and 2 h 
at room temperature. The solids were removed by filtration 
and the solvent was removed by evaporation. The residue 
was dissolved in EtOAc and was washed with HCl {0.20 N) , 

15 NaHC03 (5%). and brine. The solution was dried over 

anhydrous Na2S04, filtered, and evaporated to yield Boc- 
(D)Phe-Sar-O-Bzl as thick oil (10.4 g) . 



Part B: The product from Part A (10.4 g) was dissolved in 
20 MeOH (100 mL) and the sample was hydrogenated for 2 hour on 
a Parr apparatus in the presence of palladium on carbon 
(10% , 0.5 g) . The catalysis was removed by filtration and 
solvent was • evaporated to yield Boc- (D) Phe-Sar-OH as a foam 
(7.8 g) . 

25 

Part C: The mixed anhydride of product from Part B (4.42 
g, 13.1 mmoles) was prepared as previously described and 
coupled to NH2-CH[ (CH2)4Br]B02CioHi6'HCl (5.0 g, 13.1 
mmoles) using the procedure described in Part A. The crude 
30 product (7.7 g> was purified by chromatography of a 4.2 g 
portion on a 2.5 x 100 cm column of sephedex LH-20 using 
MeOH as a solvent to give Boc- (D) Phe-Sar-NH-CH { (CH2 ) 4" 

Br]B02CiQHi6. 



-118- 



iDOCID: <WO 9S0B534A1 J_» 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 PCIYUS94/11280 



Part D: The product from Part C (3.5 g, 5.8 mmoles) was 
dissolved in anhydrous HCl in dioxane (4.1 N, 50 mL) and 
was stirred for 1 hour at room temperature. Solvent and 
excess HCl were removed by evaporation. The residue was 
5 triturated with hexane to yield H- (d) Phe-Sar-NH-CH [ (CH 2 ) 4 - 
Br]BO2CX0Hl6*HCl (2.9 g) . 

Part E: The product from Part D (2.9 g, 4.8 mmoles) was 
dissolved in 30 mL of a 50% (v/v) solution of dioxane: 

10 water and acetic anhydride (0.92 ml, 9.7 mmoles) was added. 
NaHC03 (0.81 g, 9.7 mmoles) was added and the solution was 
allowed to stir 45 minutes at room temperature. Acetic 
acid (3 ml) was added and solution was concentrated 
approximately 50% by evaporation, it was diluted to 100 mL 

15 with EtOAc and was washed with NaHC0 3 (5%), HCl (0.2 N> , 
and brine. The organic phase was dried over anhydrous 
Na 2 S04. filtered, and evaporated to yield Ac- Id) Phe-Sar-NH- 
CH [ (CH2) 4 -Br] BO2C10HI6 as a foam (2.7 g) . HFMS calcd for 
C29H43N305BBr (M+H) : 604.2557; found: 604.2558. 

20 

Part F: The product from Part E (2.5 g, 4.1 mmoles) and 
NaN 3 (0.54 g, 8.3 mmoles) were dissolved in DMF (5 mL) and 
heated at 100°C for 1 hour. The reaction was allowed to 
cool and was diluted with EtOAc (100 mL) . The organic 
25 phase was washed with H2O and saturated brine, dried over 
Na 2 S04, filtered, and evaporated to yield Ac- (D) Phe-Sar-NH- 
CH[ (CH2)4-N3]B02CxoHi6 as a white foam (2.2 g) . 

Part G: The product from Part F (2.0 g, 3.5 mmoles) was 
30 dissolved in MeOH (100 mL) and was hydrogenated on a Parr 
apparatus in the presence of HCl in dioxane (4.1 N, 1.3 ml, 
5.3 mmoles) and palladium on carbon (10%, 0.5 g). The 
catalysis was removed by filtration and solvent was removed 
by evaporation. The product, Ac- (d) Phe-Pro-boroLys- 
35 C10H16'HC1 (AC-(D)Phe-Sar-NH-CH[(CH2)4-NH2]BO2Cl 0 Hl6'HCl), 
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was purified by chromatography on 2.5 X 100 cm column of 
LH-20 in MeOH to yield 1.8 g. 

Part H: The product from Part G (1.5 g, 2*5 mmoles) and 
5 phenyl boronic acid (1.5 g, 12 mmoles) was dissolved in k 2 0 
and Et 2 0 (15 ml each) . The mixture was stoppered and 
allowed to stir for 3 hour at room temperature. The phases 
were separated and the aqueous phase was washed extensively 
with Et20. The aqueous phase was evaporated, dried in 

10 vacuo., and triturated with Et20 to yield the title 

compound (0.98 g) . An analytical sample was prepared as 
the pinacol ester by treating 4 rog of the boronic acid with 
2 equivalents of pinacol in 1.4 ml of MeOH for 5 minutes 
and evaporating solvent. HRMS caicd for the pinacol ester 

15 C25H41N4O5B (M+H): 489.3248. found: 489.3242. 

Example 55 

Pinanediol N-{Ar-2-propyl-N-[ (3-phenyl)propionyl)glycyl}-l- 
20 amido-5-aminopentaneboronate, hydrochloride salt 

Part A: A mixture of glycine methyl ester hydrochloride 
(3,83 g, 30.5 mmol), acetone (1.77 g, 30.5 mmol) and NaOH , 
(1.22 g, 30.5 mmol) in MeOH (200 mL) was stirred under an 

25 atmosphere of hydrogen (1 atm) in the presence of palladium 
on carbon (10%, 0.4 g) for 24 hours. The reaction was 
flushed with nitrogen and filtered through a Celite pad, 
acidified with HCl (IN), dried (MgS0 4 ) and evaporated. 
Trituration of the residue with Et20 gave ltf-2-propylglycine 

30 methyl ester hydrochloride (1.0 g) as an off-white solid; 
LRMS (M+H) * = 132 .1. 

Part B: To the hydrochloride salt prepared above (1.0 g, 
5.97 mmol) and hydrocinnamic acid (0.9 g, 5.97 mmol) in DMF 
35 (20 mL} was added 0-benzotriazole-.w,JV, AT , N 9 - 

* • 
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tetramethyluronium hexaf luorophosphate (2.26 g, 5.97 mmol) 
followed by N, W-diisopropylechylamine (1.69 g, 13.1 mmol). 
The reaction was stirred at ambient temperature for 48 
hours. The reaction mixture was diluted with 1:1 
5 EtOAc:hexane and washed with H2O (2 x) , HCl (10%) , 
saturated NaHCO^ and brine . The solution was dried 
(MgS04), evaporated, and combined with an additional 
material obtained by the same acylation procedure. The 
combined batches were purified by flash chromatography on 
10 silica gel with 2:1 hexane: EtOAc as the eluent. There was 
obtained N-2 -propy 1 -N- 1 ( 3 -phenyl ) propiony 1 J glycine methyl 
ester (2.8 g) ; LRMS (M+H) + =264.0. 

Pare C: A mixture of the ester from Part B {2.8 g, 10.52 
15 mmol) and LiOH monohydrace in THF:H 2 0 (20 mL:10 mL) was 

stirred at ambient temperature for 18 hours. The reaction 
was diluted with H2O and washed with 1:1 hexane:EtOAc and 
the organic washings were discarded. The aqueous layer was 
acidified with HCl (10%) and extracted with EtOAc . The 
20 EtOAc extract was washed with brine, dried (MgS04) and 

evaporated to give W-2 -propyl -AM (3- 

phenyl )propionyl] glycine (2.0 g); LRMS (M+H) + = 250,1. 

Part D: W-2 -propyl -itf- [ (3 -phenyl) propionyll glycine was 
25 reacted with pinanediol l-amino-5-bromopentaneboronate 
according to the procedure of Example 23.1.3 to prepare 
pinanediol AMitf-2-isopropyl-W-[ (3~phenyl)propionyl]glycyl}- 
l-amido-5-bromopentaneboronate; LRMS (M+H) + = 575/577. 

30 Part E-F: This material was reacted with NaN3 according to 
the procedure in Example 23.1.3 to give pinanediol N~{N-2- 
isopropyl-W- [ (3 -phenyl ) propionyl) glycyl ) -l-amido-5- 
azidopentaneboronate; LRMS <M+H) + = 538.3. The azide was 
hydrogenated under the conditions in Example 23.1.3 to give 

35 the title compound, pinanediol N-{W-2-propyl-/M (3- 
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15 



phenyl ) propiony 1] -glycyl} -l-amido-5-aminopentaneboronate 
hydrochloride; LRMS (M+H) + = 512. 



Ryamnle 56 

N- { N-2 -propy 1-N- 1 ( 3 -phenyl ) propiony 1 ] glycyl } - 1 -amido - 
5-aminopentaneboronic acid, hydrochloride salt 

pare A: l\Mtf~2 -propy 1-itf- 1 {3-phenyl)propionyl]glycyl)-l- 
amido-5-aminopentane-boronic acid, hydrochloride salt, was 
prepared from pinanediol w-{N-2-propyl-.W-[ (3- 
pheny 1 ) propiony 1 ] glycyl } - 1 -amido -5 - aminopentaneboronat e , 
hydrochloride salt by the procedure of Example 8.1.3; LBMS 
(M4H-H 2 0) + = 360.1, (M+H-2H 2 0) 4 = 342.0. 



20 



25 



30 



Example 57 

Pinanediol N-{N-methyl-N-[2- (methylphenyl) benzoyl] glycyl} - 
l~amido-5-aminopentaneboronate, hydrochloride salt 

Part A: A mixture of 2- (me thy lphenyl) benzoic acid (3.09 
g, 14.55 mmol), sarcosine ethyl ester hydrochloride salt 

(2.23 g, 14.55 mmol), DCC (3.0 g, 14.55 mmol), HOBT (1.97 
g, 14.55 mmol) and £t 3 N (1.47 g, 14.55 mmol) in THF (50 mL) 
were stirred at ambient temperature for 48 hours. The 
reaction was evaporated and the residue dissolved in EtOAc. 
The EtOAc solution was washed with HCl (10%) , saturated 
NaHC0 3 and brine, and dried (MgS04) - The EtOAc solution 
was filtered through a plug of silica gel follwoed by a 
second filtration through a plug of neutral alumina. 
Evaporation of the solution gave i\Mnethyl-itf-[2- 

(methylphenyl) benzoyl] glycine ethyl ester (4.5 g) ; LRMS 

(M+H) + = 312.2. 
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Part B: N-methyl-N- [2- (methylphenyl) benzoyl) glycine ethyl 
ester (4.5 g. 14.45 iratiol) and KOH (2.43 g, 43.4 mmol) in 
Me0H/H 2 O (200 mL/50 mL) were heated at reflux for 45 
minutes. The solvent was removed and the residue dissolved 
5 in H2O. The aqueous solution was washed with Et20 and 

acidified with HC1 (10%). The acidified aqueous layer was 
extracted with EtOAc , the EtOAc extract was washed with 
brine (2 x) . dried over (MgS0 4 ) and evaporated. There was 
obtained w-methyl-N- [2- (methylphenyl) benzoyl] glycine (2.0 
10 g); LRMS (M+H)+ = 284.1, (M+NH4 ) + = 301.1 

Part C-E: Pinanediol W-{W-methyl-W-[2- 

■ 

(methylphenyl ) benzoyl ] glycy 1} -1 -amido- 
5-bromopentaneboronate was prepared by reaction of 

15 raethyl-tf- [2- (methylphenyl )benzoyl] glycine with pinanediol 
l-amino-5-bromopentaneboronate according to the procedure 
of Example 23.1-3; LRMS (M+H) + = 611.2. Pinanediol N-iN- 
me thy 1 (methylphenyl ) benz oy 1 3 gly cy 1 } - 1 -amido- 5 - 
bromopentaneboronate was reacted withe NaN* by under the 

20 conditions detailed above to give pinanediol W-{W-methyl-ltf- 
[2 - (methylphenyl ) benzoyl] glycy 1 } - l~amido- 

5-azidopentaneboronate; LRMS (M+H)+ 572.4. Hydrogenation 
of the azide was effected by the conditions previously 
described to give the title compound, pinanediol N-{N- 
25 methyl-J\/-[2-(methylphenyl)benzoyl]glycyl)-l-amido-5-amino- 

pentaneboronate, hydrochloride acid salt; LRMS (M+H)+ = 

546.3. 



30 Example, 35.5.3 

Part A: Trimethylsilyl cyanide (5.80 mL, 44.0 mmol) was 
added dropwise to a solution of benzaldehyde (3.10 g, 29.0 
mmol) and zinc iodide (280 mg, 8.80 mmol) at 0 °C. The 
35 reaction mixture was warmed to room temperature over 18 h 
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then treated with saturated aqueous NaHC0 3 (ca. 100 mL) . 
The layers were separated and the aqueous was extracted 
with EtOAc (2 x 75 mL) . The combined organics were washed 
with saturated aqueous NaCl (1 x 50 mL) . dried (Na 2 S0 4 ) . 
5 and concentrated under reduced pressure to give 3.78 g of 
2-t(trimethylsilyl)oxy)-phenylacetonitrile as an oil, which 

was carried on without purification. 

Lithium aluminum hydride (2.10 g. 55.6 mmol> was added 
in portions over 15 min to a solution of [2 - 

10 (trimethylsilyl)oxyl-phenylacetonitrile (3<75 g, 18.3 mmol) 
in anhydrous THF <75 mL) at 0 °C. The reaction was 
quenched by the sequential addition of H 2 0 (2.10 mL) . 10% 
aqueous NaOH (2.10 mL) . and H 2 0 (6.30 mL) Chen dried 
(Na 2 S0 4 > and filtered through a pad of Celite using EtOAc 

15 (ca. 15 mL). The filtrate was concentrated under reduced 
pressure to provide an oil which was purified by flash 
chromatography, elution with 9:1 CH 2 cl 2 -MeOH containing 2% 
Et 3 N, to give 2-hydroxy-l-phenethylamine (2.40 g) as an oil 
in 95% yield. ( X H NMR, 300 MHz) a 7.32 (comp, 5H) , 4.66 

20 (dd. 1H, J = 7.8, 4.0 Hz), 3.03 (dd, 1H, 3 = 12.5. 4.0 Hz). 
2.83 (dd. 1H, J = 12.5, 9.1 Hz), 2.46 <br s, 3H) . LRMS 155 
(M+NH 4 ), 138 (M+H) . 

Part B: Phosgene (6.0 mL of a 1.93 M solution in toluene 
25 (PhCH 3 ), 12.0 mmol) was added to a solution of 2-hydroxy-l- 
phenethylamine (1.18 g, 8.60 mmol) in PhCH 3 (100 mL) at 0 
°C followed by the dropwise additon of Et 3 N (1.80 mL, 13.0 
mmol). The reaction mixture was warmed to room temperature 
over 48 h and poured into EtOAc (ca. 200 mL) . The layers 
30 were separated and the aqueous was extracted with EtOAc (1 
x 50 mL) . The combined organics were washed with saturated 
aqueous NaCl (1 x 100 mL) . dried (Na 2 S0 4 ) and concentrated 
under reduced pressure to give 5-phenyl-2-oxazolidinone 
(1.05 g) as a solid in 75% yield. ( X H NMR, 300 MHz) d'7.39 
35 (comp, 5H), 5.69 (br s, 1H) , 5.63 (dd. 1H. J = 8.4, 8.1 
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Hz), 3.99 (dd, 1H, J = 8.4, 8.1 Hz), 3.55 <dd, 1H, J = 8.4, 
8.1 Hz). LRMS 181 (M+NH 4 ) , 164 (M+H) . 

Part C: A solution of 5-phenyl-2-oxazolidinone (500 mg, 
5 3.1 mrool) in anhydrous THF was added dropwise to a 

suspension of NaH (91 rng, 3.7 mmol) in anhydrous THF at 0 
°C. The reaction mixture was warmed to room temperature 
over 30 roin then heated at reflux for 15 min. Methyl 
bromoacetate (0.32 mL, 3.4 mmol) was added and the mixtue 
10 was heated at reflux for 2h. The reaction mixture was 
cooled to room temperature and quenched with H 2 0 <ca. 20 

mL) . The aqueous was extracted with EtOAc (2 x 75 mL) . 
The combined organics were washed with saturated aqueous 
NaCl (1 x 50 mL), dried (MgS0 4 > , and concentrated under 

15 reduced pressure to give an oil which was purified by flash 
chromatography, elution with 3:1 EtOAc -hexanes, to provide 
2- [3- (5-phenyl-2-oxazolidino) } -acetic acid, methyl ester 
(545 mg) as an oil in 76% yield. NMR, 300 MHz) d 7.42 

(comp. 5H). 5.56 (dd, 1H, J = 8.4, 8.1 Hz), 4.10 (d, 2H, J 

20 = 3.0 Hz), 4.06 (dd, 1H, J = 8.4, 8.1 Hz), 3. 78 (s. 3H1 , 
3.64 (dd, 1H, J = 8.4, 8.1 Hz). LRMS 253 (M+NH 4 , base), 

236 (M+H) . 

Part D: A solution of 2- [3- (5-phenyl-2- 
25 oxazolidino)] acetic acid f methyl ester (540 mg, 2.30 mmol) 
in MeOH (10 mL) and H 2 0 (10 mL) was treated with NaOH (138 

mg/3.40 mmol) and heated at reflux for 15 min. The 
reaction mixture was cooled to room temperature, acidified 
to pH 2 with 2M aqueous HCl, and extracted with EtOAc (3 x 
30 50 mL) , The combined organics were washed with saturated 
aqueous NaCl (1 x 25 mL) , dried (MgS0 4 ), and concentrated 

to give 2- [3- (5-Phenyl-2-oxazolidino) ] acetic Acid (505 mg) 
as an oil in 99% yield.. (^-H NMR, 300 MHz) a 7.41 (comp, 
5H), 5.57 (dd, 1H, J = 8.0, 8.0 Hz), 4.15 (s, 2H) , 4.05 
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(dd, 1H, J * 8.0, 8.0 Hz), 3.65 (dd, 1H, J = 8.0, 8.0 Hz). 
LRMS 239 (M+NH 4 , base), 222 (M+H) . 

Part E: Trie chyl amine {0.23 mL, 1.60 mmol) was added to a 
5 mixture of i2R) -4-brorno-l-arninobutane-l-boronic acid, < + )- 
pinanediol ester hydrochloride (540 mg, 1.47 mmol), HOBT 
(200 mg, 1.47 mmol), DCC (300 mg, 1.47 mmol), and 2-l3-<5- 
phenyl-2-oxazolidino)} acetic acid (325 mg, 1.47 mmol) in 
anhydrous THF (12 raL) and anhydrous DMF (3 mLl at 0 °C. 

10 The reaction mixture was warmed to room temperature over 18 
h, diluted with Et 2 0 (ca. 30 mL) , and filtered through 
Celite with additional Et 2 0 (ca. 50 mL) . The filtrate was 
washed with H 2 0 (3 x 25 mL) , saturated aqueous NaCl (1 x 25 
mL) , dried (Na 2 S0 4 ), and concentrated under reduced 

15 pressure to give t2R) -2- [ [3- (5-phenyl-2-oxazolidino) ] - 
acetamido] -4-bromo-l-aminobutane-l-boronic acid, ( + }- 
pinanediol ester (770 mg) as a foam in 98% yield. LRMS 
535, 533 (M+H) 453 (base). 

20 Part F: A solution of ( 2R) -2- [ [3- (5-phenyl-2- 

oxazolidino) ] -acetamido] -4-bromo-l-aminobutane-l-boronic 
acid, ( + ) -pinanediol ester (770 mg, 1.45 mmol) and thiourea 
(220 mg, 2.90 mmol) in EtOH (15 mL) was heated at reflux 
for 36 hours ther^ cooled to room temperature and diluted 

25 with Et 2 0 (ca. 100 mL) which was decanted. The residue was 

purified by size exclusion chromatography on Sephadex LK - 
20, elutiorrwith MeOH, to give a foam. The foam was 
dissolved in 5 mL of anhydrous thf and treated with Et 2 o 
(ca. 30 mL) to give a solid that was washed with Et 2 0 (ca. 
30 10 mL) and dried to afford the title compound (180 mg) as a 
white powder in 21% yield, mp 93 - 96 °C. LRMS 529 (M+l, 
base); HRMS Calcd for C 26 H 38 BN 4 O s S : 529.2656. Found: 

529.2644. 
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Fyamole 35.6.2 

t 

5 

A solution of (2K)-2-[l3-(5-phenechyl-2-oxa2olidino>]~ 
acetamido]-4-bromo-l-aminobutane-l-boronic acid, ( + )- 
pinanediol ester (710 mg, 1.27 mmol) was prepared by an 
analogous method to that reported for Example 35.5.3, 

10 however substituting hydrocinnamaldehyde for benzaldehyde . 
Further reaction with thiourea (190 mg. 2.50 mmol) in EtOH 
(13 mL) was heated at reflux for 36 h then cooled to room 
temperature and diluted with Et 2 0 (ca. 200 mL) which was 
decanted. The residue was purified by size exclusion 

15 chromatography on Sephadex LH - 20, elution with MeOH, to 
give a foam. The foam was dissolved in 5 mL of anhydrous 
THF and treated with Et 2 0 (ca. 40 tnL) to give a solid that 
was washed with Et 2 0 (ca. 10 mL) and dried to afford the 
title compound (150 mg) as a white powder in 19% yield, mp 

20 93 - 96 °C. LRMS 557 (M+H, base); HRMS Calcd for 
C 28 H 42 BN 4 0 5 S: 557.2969. Found: 557.2965. 

Example 55 



25 



30 



Fart A: A mixture of 1, 8-napthalic anhydride (1.0 g, 5.1 
mmol). glycine <0.42g, 5.6 mmol) and camphorsulfonic acid 
(ca. 100 mg) was suspended in absolute EtOH (60 mL) and 
DMF (20 mL) . The reaction mixture was heated at reflux for 
72 h, then the solvent removed by distillation in vacuo. 
The residue was diluted with H 2 0 (10 mL) , acidified with 
HC1 (IN) to pH = 3 and the resulting solid was isolated by 
filtration and air dried. There was obtained w,w-(l,8- 
napthyldiimido) -glycine (1.22 g) in 95% yield. LRMS : 
(M+H) + = 256 ; mp 278-279 °C. 
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An alternative to the above prepartion of W,W-(1,8- 
napthyldiimido) glycine would be to react the sodium salt of 
1,8-napthalic phthalimide with ethyl bromoacetate in 
dimethyl fonnamide at 60°C. The resulting ester can then be 
5 hydrolyzed with IN sodium hydroxide in ethanol solution to 

give the title compound. 

Part B: W,W-(1, 8-Napthyldiimido) glycine (0.56 g, 2.1 
mmol) and W-methylmorpholine (0.53 mL, 4.82 ranolj were 

10 dissolved in THF (10 mL) and DMF (1 mL) then cooled to -20 
°C. Isobutylchloro formate (0.31 mL, 2.32 mmol) was added to 
the cold solution and the reaction was stirred at -20 °C 
for 20 min. After this time a THF suspension (5 mL) of 
pinanediol l-amino-4-bromobutane-boronate hydrochloride 

15 salt (0.80 g, 2.19 mmol) was added to the mixture and the 
reaction was allowed to warm to room temperature over 3 h. 
The reaction was partitioned between H 2 0 (10 mL) and EtOAc 
(15 mL). The organic layer was washed with H 2 0 (3 x 15 
mL) , then with saturated NaHC0 3 (15 mL) , and brine (15 mL) . 

20 After the solution was dried (MgS0 4 ) and evaporated under 
reduced pressure, there was obtained pinanediol N-[N,JU- 
( 1 , 8 -napthy 1 ~di imido ) g lycy 1 ] - 1 - amido- 4 -bromobu t anebor onat e 
(1.2 g) in 98% yield.. LRMS: (M+H) + = 568. 

25 Part C: To a solution of pinanediol i\MW,N~(l,8- 

napthyldiimido ) glycyl 3 -1 -amido-4 -bromobutaneboronate (1.0 
g, 1.76 mmol) in MeOH (30 mL) was added thiourea (0.27 g, 
3.53 mmol). The reaction mixture was heated at reflux for 
4h, then was allowed to cool to ambient temperature and the 

30 solvent was removed by distillation. The resulting 

viscous liquid was dissolved in a minimal amount of MeOH 
and passed through a short column (35 g, LH-20 Sephadex) by 
elution with MeOH. Product containing fractions were 
combined and concentrated in vacuo, then the resulting foam 

35 was dissolved in a minimal amount of MeOH and triturated 
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with Et 2 0. After solvent was decanted, the residue was 
rinsed with additional Et 2 0 and placed under vacuum. There 
was obtained pinanediol N-[N,N-il. 8-napthy ldiimido) glycyl] - 
l-araido-4-S-thiourylbutane-boronate hydrogen bromide (1.0 
5 g) as an amorphous foam in 100% yield. LRMS : <M+H> + = 563. 

part D: To a solution of pinanediol w-[W,w-(l,8- 
napthyldiimido) glycyl] _l-amido r 4-bromobutaneboronate 
a.21g, 2.13 mmol) in DMF (10 mL) was added NaN 3 (0.28 g, 

10 4.27 mmol) . The reaction mixture was heated at 65 °C for 8 
h, then it was allowed to cool to room temperature and 
' partitioned between H 2 0 (15 mL) and EtOAc (20 mL) . The 
layers were separated and the organic phase was washed with 
H 2 0 (3x20 mL) and brine (20 mL) . This solution was dried 

15 (MgS0 4 ) and concentrated in vacuo to give pinanediol N- 
[ N, N- ( 1 , 8 -napthyldi imido ) g lycy 1 ] - 1 -amido- 4 - 
azidobutaneboronate (0.92 g) in 82% yield. LRMS: (M + H)+ = 

530 . 

20 Part D: A suspension' of the azide prepared above (1.19g, 
2.25 mmol) and 10% Pd/C (100 mg) in MeOH (15 mL) was placed 
under an atmosphere of H 2 (1 atm) . The reaction mixture 
was stirred at room temperature for 5 h, then purged with a 
stream of N 2 . The catalyst was removed by filtration 

25 through a pad of diatomaceous earth and the filtrate was 
concentrated under reduced pressure to give pinanediol N- 
[N,N~ (1,8-napthy ldiimido) glycyl] -l-amido-4-amino- 
butaneboronate (1.1 g) in 85% yield. LRMS : (M + H) + = 504. 



30 



35 



Part E: To a solution of pinanediol W~[W,W-(1,8- 
napthy ldiimido) glycyl ] -l-amido-4-aminobutaneboronate (0.51 
g, 1.01 mmol) in pyridine (10 mL) was added 
aminoiminomethanesulfonic acid (0.13 g. 1.01 mmol). The 
reaction mixture was heated at reflux for 4 h, then was 
concentrated in vacuo to give pinanediol W-[N,W-(1.8- 
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napthyldiimido>glycyl]-l-amido-4-guanidinobucane-boronate 
sulfonic acid sale (0.21 g) in 35% yield. 

Part , F: Pinanediol AT- IN, N- ( 1 , 8-napthyldiimido) glycyl ] -1- 
5 amido-4-guanidinobutane~boronate sulfonic acid salt (0.21 
g, 0.35 mmol) was dissolved in MeOH (2 mL) and Et 2 0 (10 
mL) . A single portion of phenylboric acid (0.21g, 1.76 
itimol) was added to the solution followed by H 2 0 (10 mL) and 
this mixture was stirred for 15 h. The phases were 

10 separated and the aqueous layer was washed with Et 2 0 (6 x 
10 mL) . The aqueous layer was concentrated in vacuo and 
the resulting residue was placed under vacuum to give N- 
[ N t N- ( 1 , 8 -napthy ldiimido } - gly cyl 1 - 1 -aroido- 4 - 
guanidinobutane-boronic acid as the sulfonic acid salt 

15 (0.16 g) in quantitative yield. 

The following compounds were prepared according to the 
methods outlined in the Synthesis and Experimental 
sections. Appropriate physical data to characterize the 
20 compounds are provided: 

Example 52.1.2 
Hydrocinnamoyl-{N- (3-methylphenethyl) -Gly] -boroLys-OH 

hydrochloride salt. 

25 

Part A. Preparation of 3~methylphenethyl bromide. 

To a solution of 3-methylphenethyl alcohol (5.0 g, 
36.7 mmol) in methylene chloride at 0° C was added 
triphenylphosphine (10.6 g, 40.4 mmol) and carbon 

30 tetrabromide (13.4 g, 40.4 mmol). The mixture was allowed 
to stir with warming to 25° C for 16 h. The solvent was 
removed in vacuo and the residue was taken up in ether and 
filtered through a pad of silica gel. The solvent was 
removed in vacuo to afford 7.0 g (95%) of the title 

35 bromide. 
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Part B. Preparation of N- ( 3 -rnethy lphenethyl ) -Gly-QMe . 

To a solution of 3-methylphenethyl bromide (7.0 g, 
35.0 mmol) in acetonitrile was added glycine methyl ester 
hydrochloride (6.6 g, 52.5 mmol) and sodium bicarbonate 
5 (10.3 g, 122.5 mmol) . The resulting mixture was allowed to 
stir at 80° C for 16 h. The reaction mixture was allowed 
to cool to 25° C and then was diluted with ethyl acetate. 
The mixture was washed with water and brine, dried <MgS0 4 ), 
and concentrated to afford the title compound. MS (CI) : 
10 m/z 208 <M+H)+. Part C. Preparation of hydrocinnamoyl- [N- 
<3~methy lphenethyl) -Gly] - 
OMe. 

To a solution of N- (3-methylphenethyl ) -Gly -OMe (3.15 
15 g, 15.2 mmol) in THF at 0° C was added N-methylmorpholine 
(3.34 mL, 30.4 mmol) and hydrocinnamoyl chloride 
(2.26 mL, 15.2 mmol). The mixture was allowed to stir with 
warming to 25° C for 6 h. The solvent was removed in vacuo 
and the residue was taken up in ethyl acetate and washed 
20 with 10% aq HCl, sat'd aq NaHC03 and brine. The organic 
layer was dried (MgS04) and concentrated to afford 4.4 g 
(86%) of the title compound. MS (CI): m/z 340 (M+H) + . 

Part D. Preparation of Hydrocinnamoyl- I N- 
25 (3-methylphenethyl) -GlyJ-OH. 

To a solution of hydrocinnamoyl- [N- (3 - 
methylphenethyl)-Gly]-OMe, (4.4 g, 13.0 mmol) in 50 mL of 

2:1 THF/H20 was 

30 added lithium hydroxide monohydrate 10.65 g, 15.6 mmol). 
The reaction mixture was allowed to stir at 25° C for 4 h 
and then the THF was removed in vacuo. The basic solution 
was extracted with 1:1 hexanes/ ethyl acetate and the 
organic layer was discarded. The aqueous layer was 



-131- 



NSOOCID: <WO g50S634A1J_a 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 



PCT/US94/11280 



acidified with concentrated HCl and then was extracted with 
ethyl acetate. The ethyl acetate layer was washed with 
brine, dried (MgS04) and concentrated to afford the title 
compound as a white solid. MS (CI): m/z 326 (M+H)+. 



10 



15 



Part E. Preparation of Hydrocinnamoyl- [N- 
{3~methylphenethyl)--Gly]-boroLys-OH hydrochloride salt. 

The carboxylic acid hydrocinnamoyl- [N- 
(3-methylphenethyl)-Gly]-OH was elaborated to the title 
compound according to the procedures described in 
Example ???. MS (ES) : m/z 454.4 (M+H)+. 

Hydrocinnamoyl- In- (2, 2~dimethyl) -phenethyl-Gly] - 

boroLys-OH hydrochloride salt 

20 Part A. Preparation of Methyl 2 , 2- (dimethyl) -2- 
phenylacetate . 

To a cooled (-78° C) solution of methyl phenylacetate 
(1.0 g, 6/7 mmol) in THF was added methyl iodide 
(0.91 mL, 14.7 mmol) followed by potassium terc-butoxide 
25 (14.7 mL of a 1.0 M solution in THF, 14.7 mmol). 

The reaction mixture was allowed to stir while slowly 
warming to 25° C. After 1 h the reaction was quenched by 
addition of saturated aq NH4CI, diluted with ethyl acetate 
and washed with brine. The organics were dried (MgS04) and 
30 concentrated to afford 1.1 g (92%) of the title compound. 

Part B. Preparation of 2 , 2- (Dimethyl) -2-phenylethyl 
alcohol. . 

To a cooled (0° C) solution of 1M lithium aluminum 
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hydride in ether (31.1 mL, 31-1 mmol) was added methyl 2,2- 
(dimethyl)-2-phenylacetate (5.54 g, 31.1 mmol) as a 
solution in ether. The reaction mixture was allowed to 
warm to 25° C and was stirred for 3 h. The mixture was 

5 cooled to 0° C and was quenched by slow sequential addition 
of 1.2 mL of water, 1,2 raL of 15% aq NaOH and 3 . 6 mL of 
water. The resulting slurry was stirred vigorously with 
warming to 25° C for 1 h, and then was dried (MgS0 4 ), 
filtered and concentrated to afford 3,8 g (81%) of the 

10 title compound. 

Part C. Preparation of 2, 2- (Dimethyl) -2- 
phenylacetaldehyde . 

To a solution of 2 , 2- (dimethyl) -2-phenylethyl alcohol 

15 (3.8 g, 25.1 mmol) in methylene chloride was added 

pyridinium chlorochr ornate (16.2 g, 75.3 mmol) and the 
resulting mixture was stirred vigorously at 25° C for 4h. 
The mixture was filtered through a pad of layered silica 
gel (bottom) /Celite/Florasil (top) and concentrated to the 

20 give the title aldehyde. 

Part D. Preparation of N- (2 , 2 -dimethyl) -phenethyl-Gly-OEt . 

To a solution of glycine ethyl ester hydrochloride 
(1.7 g, 12.3 mmol) in methanol was added sodium 

25 cyanoborohydride (0.77 g, 12.3 mmol) and 2,2- (dimethyl) -2- 
phenylacetaldehyde (2.0 g, 13.5 mmol). Glacial acetic acid 
was added if necessary to maintain the pH at 5-6. The 
mixture was allowed to stir at 25° C for 16 h. The 
reaction was quenched by addition of excess satd. aq. K2CO3 

30 and then was diluted with ethyl acetate. The layers were 
separated and the organic layer was washed with brine (2x), 
dried (MgS04> and concentrated to afford 2.5 g (86%) of the 
title compound. MS (CI): m/z 236 (M+H)+. 
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Part E. Preparation of Hydrocinnamoyl-N- (2, 2-dimethyl) - 

phenethyl-Gly-OEt . 

to a cooled {0° C) solution of N- (2 , 2-dimethyl) - 
phenethyl-Gly-OEt {2.4 g, 10.1 mmol) in THF was added N- 

5 methylmorpholine (2.22 mL, 20.2 mmol) followed by 
hydrocinnamoyl chloride (1.50 mL, 10.1 mmol). The 
resulting solution was allowed to warm to 25° C and was 
stirred for 3h- T he THF was removed in vacuo and the 
residue was taken up in ethyl acetate and washed with 10% 

10 ag HC1, satd. aq. NaHC03 and brine. The organics were 

dried (MgS04) and concentrated. The residue was purified 
by silica gel flash chromatography (solvent gradient 7;1 
hexanes/ethyl acetate to 3:1 hexanes/ethyl acetate) to 
afford 2.0 g (54%) of the title compound. MS (CI): m/z 

15 368 (M+H)+. 

Part F. Preparation of Hydrocinnamoyl-N- (2 , 2-dimethyl) - 

phene thy 1 -Gly-OH < 

To a solution of hydrocinnamoyl-N- (2 , 2-dimethyl) - 

20 phenethyl-Gly-OEt (1.5 g, 4-1 mmol) in 25 mL of 1:1 

methanol /water was added potassium hydroxide (0.34 g, 6.1 
mmol) . The reaction mixture was allowed to stir at reflux 
for 1 h and then was allowed to cool to 25° C and the 
methanol was removed in vacuo. The basic aqueous solution 

25 was extracted with 1:1 hexanes/ethyl acetate and the 
organic layer was discarded. The aqueous layer was 
acidified with concentrated HCl and then was extracted with 
ethyl acetate. The ethyl acetate layer was washed with 
brine, dried (MgS04) and concentrated to afford the title 

30 compound as a white solid. MS (CI): m/z 340 fM+H)+. 

Part G. Preparation of Hydrocinnamoyl- [N- (2, 2-dimethyl) - 
phenethyl-Gly] -boroLys-OH hydrochloride salt. 

The carboxylic acid hydrocinnamoyl -N- (2 , 2-dimethyl) - 
35 phenethyl-Gly-OH was elaborated to the title compound 
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according to the procedures described in Example ???. MS 
<ES) : m/z 468.4 {M+H)+. 

Example 1 . 1 .3 

5 N- { itf-methy 1 -N- [ ( 3 -phenyl ) propionyl ] glycyl } - 1-amido- 4 - 

(guanidino)butylboronate, hydrochloride salt; LRMS (M+R, 
ethylene glycol ester) + = 404. 

PypTnrilg 6.1.1 

10 w-{tf-methyl-N-benzoylglycyl} -l-amido-5- 

aminopentaneboronate, hydrochloride salt; HRMS calcd : 
<M+H, ethylene glycol ester) + = 348.209462, obs.: (M+H, 
ethylene glycol ester) + = 348.208418. 

15 Example 6.1.2 

N- { rt-methy 1 -N~ [ pheny 1 ace ty 1 ] gly cy 1 ) - 1 - amido - 5 - 
aminopentaneboronic acid, hydrochloride salt; LRMS (M+H, 
ethylene glycol ester)* = 362. 

20 Example 6.1.3 

w-{w-methyl-AT-[ (3 -phenyl) propionyl] glycyl } -l-araido-5- 
aminopentaneboronate; HRMS (M+H) + calcd: 376.240762, found 
: 376.240727. 

25 Example 9.1,2 

N-(W-phenyl-J/-Iphenylacetyl] glycyl) -l-amido-5- 
aminopentaneboronate, hydrochloride salt; HRMS calcd: 
(M+H, ethylene glycol ester) + = 424.240762, obs.: (M+H, 
ethylene glycol ester) + » 424.242097. 

30 

Example 9.1.3 

JNT- { W-phenyl-W- [ (3 - phenyl ) propionyl ] glycyl } - 1 - amido - 5- 
aminopentaneboronate, hydrochloride salt; HRMS calcd ; 
(M+H, ethylene glycol ester)- 1 " = 438.256412, obs.: (M+H, 
35 ethylene glycol ester) + = 43 8.256557. 
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F.vamole ^.S . 1 . 3 

Pinanediol N- ( W-roethy 1-JV-l <3 -phenyl ) propiony 1 ] gly cy 1 } 
l-amido-4-(guanidino)butylboronace, hydrochloride salt; 

LRMS (M+H) + = 512.3 . 

R^amolP 21.1.1 

Pinanediol w-{W-methyl-Ar-benzoylglycyl) -l-amido-5- 
aminopentaneboronate, hydrochloride salt; KRMS calcd : 
<M+H) + = 456.303362, obs.: <M+H) + = 456.3102964. 



Fxample 2 1 .1.2 
Pinanediol W- (N-methy 1-N- [phenylacetyl] glycyl} -1- 
amido-5-aminopentaneboronace, hydrochloride salt; LRMS 

15 (M+H) + = 470. 

Fvamnle 21.9.1 
Pinanediol W-lW-methyl-N-[2- (phenyl > benzoyl) glycyl) -1- 
amido-5-amino-pencaneboronace. hydrochloride acid salt; 
20 LRMS <M+H)+ = 53 2.3. 

Kxamole 24 . 1 . 2 
Pinanediol W- { W-pheny 1-W- [phenylacetyl ] glycyl } -1- 
amido-5-aminopentaneboronace. hydrochloride salt; HRMS 
25 calcd: (M + H) + = 532.334663. obs.: (M+H) + = 532.334090. 

Pvamp] f> 24.1.3 

Pinanediol W-(N-phenyl-w-[ (3-phenyl)propionyl]glycyl) 
l-amido-5-aminopentaneboronate. hydrochloride salt; HRMS 
30 calcd: <M + H) + = 546.350313. obs: (M + H) + = 546.352069. 

f.^mnle 24 ■ 59 ■ 1 

Pinanediol W-{ W-phenyl-W- [N ■ -mechyl-W - 
methy lphenyl ) aminocarbonyl] glycyl) -l-araido-4- 
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isothiouroniumbutylboronate ; HRMS (M*H) + calcd: 
60S. 338533, found: 606 .329421 . 

gxampl ? 26.1.3 

5 Pinanediol JMN-methyl-iM (3 -phenyl) propiony 1] glycyl} - 

l-amido-4-isothiouroniuinbucylboronace; HRMS (M+HJ* calcd: 
529.301983, found; 529.302078. 

F.yam ple 2 6.9.1 

10 Pinanediol N-{N-methyl-*M (2-phenyl>benzoyl]glycyl} -1- 

amido-4- isothiouroniumbutylboronate; HRMS (M+H)* calcd: 
577.301983, found: 577.302704. 

Pypmol r 26.9.3 

15 pinanediol W-{tf-methyl-W-[ (3- (2- 

pheny 1 ) pheny 1 ) propiony 1 ] glycyl } - 1 - amido - 4 - 
isothiouroniumbutylboronate ; HRMS {M+H) + calcd: 605.3333, 

found: 605.3325. 

20 Rumple 26.12.J, 

Pinanediol N-{JV-methyl-tf-[ (3- (2- 
phenyl ) phenyl ) propiony 1] glycyl) -1 -amido- 4 - 
isothiouroniumbutylboronate ; HRMS <M+H) + calcd: 606.3285, 

found: 606.3294. 

25 

Example 27.1.3 
Pinanediol N-{N~[ ( 4-hydroxyphenyl) methyl ] -tf- 1 (3- 
pheny 1 ) pr op i ony 1 ] - g ly cy 1 } - 1 - ami do - 4 - 

isothiouroniumbutylboronate; HRMS (M+H) * calcd: 621.328198, 
30 found: 621.329437. 

Example 28.1.3 
Pinanediol N-{N-[ (2-phenyl) ethyl] -N- [ (3- 
pheny 1 ) propiony 1 ] glycyl ) - 1 - amido - 4 - 
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isothiouroniumbutylboronate; HRMS (M+H) * calcd: 619.348934, 
found: 619.348587. 

Example 29. .1.^3 

5 Pinanediol N-{tf-phenyl-J¥- [ ( 3 -phenyl )propionyl] glycyl} - 

1-amido- 4 -isothiouroniumbutylboronate; HRMS (M+H) + calcd: 
591-317633, found: 591,316620. 

Rum ple 3 0. 1.3 
10 Pinanediol N-{N-[ (naphth-2-yl)niethyl]-tf~l (3- 

phenyl ) pr opiony 1 1 glycyl ) - 1- ami do- 4 - 

isothiouroniumbutylboronate; HRMS (M+H) + calcd: 655.348934, 
found: 655.347870. 

15 Example 36.6,1 

Pinanediol N-{2-[ <2-oxo-4-methylphenyl) -4,5- (tfjoxazol- 

3 -yi] acetyl} -1-amido- 4 -isothiouroniumbutylboronate ; mp. 

120-130 °C ; Anal calcd. for C27H39BN4O5S HBr %C: 52.02; 

%H: 6.47; %N: 8.99; %B: 1.73; found: %C: 52.01; %H: 6.43,; 
20 %N: 8.84; %B: 1.75. 

Example 49.1.1 

Hydrocinnamoyl- [N- (Phenethyl ) -Gly ] -boroOrn-C10Hl6 HC1? MS 
(ESI) (M+H>+ 560.4. 

25 

Example 49.1.2 

Hydrocinnamoyl- [N- ( Phenethyl ) -Gly] -boroOrn (CH=NH) -C10H16 
HC1; MS (NH3-CI) (M+H)+ 587.7. 

30 Example 49.1.3 

Hydrocinnamoyl - [N- (Phenethyl ) -Gly ] -boroOrn (CH=NH) -OH HC1; 
MS (ESI) (M+H> + 453.1. 

Example 49.2.1 
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Hydrocinnamoyl- [N- (Phenethyl) -Gly] -boroArg (CH3 ) -C10H16 HCl; 
MS (ESI } (M+H)+ 616.4. 

Example SO . 1 , 1 

5 Hydrocinnamoyl- [N- (N(CH3)2) -Gly) -boroOrn-ClOH16 HCl; MS 
(ESI) <M+H) + 499.2 

Pynmple 5Q.1.2 

Hydrocinnamoyl- [N- <N{CH3) 2) -Gly] -boroOrn{CH=NH) -C10H16 HCl; 
10 MS (ESI) <M+H)+ 526.1 

Example 50 . 1 ..3_ 
HydrocinnanKDyl-[N-(N(CH3)2)-Gly] -boroLys-ClOHl6 HCl; MS 
(NH 3 -CI) (M+H) + 513.5. 

15 

Fvample 51.1 

Hydrocinnamoyl- IN- (3- (Trif luoromethyl) -Phenethyl) -Gly] - 
boroLys~Cl0Hl6 HCl; MS (ESI) (M+H) + 642.5 

20 Example 51.1.2 

Hydrocinnamoyl- [N- (3- (Methyl ) -Phenethyl) -Gly] -boroLys- 

C10H16 HCl; MS (ESI) (M+H) 4 588.4 

Example 52.1.1 

25 Hydrocinnamoyl- [N- (3- (Tr if luoromethyl) -Phenethyl) -Gly ] - 
boroLys-OH HCl; MS (ESI) (M+H) + 534 for ethylene glycol 
ester. 

EXAMPLE 61.1,1 

30 Hydrocinnamoyl-Sar-Lys [C (O) C0 2 H] 

Part A: Preparation of Na-t-Boc-Ne-Cbz- lysine [N (OMe) Me] 

A flask was charged 150 ml of anhydrous CH 2 Cl 2 
followed by the addition of Na-t-boc-NE-Cbz-lysine (15.00 
35 grams, 39.43 mmol) , N-methylmorpholine (13.0 ml, 1.18.29 
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mmol) and was cooled to -78°c followed by the addition of 
isobutylchloroformate (5.11 ml, 39.43 mmol). The mixture 
was stirred for 1 hr at which time the N,0- 
Dimethylhydroxylamine hydrochloride was added, stirred for 
1 hr. and allowed to warm to room temperature. The solvent 
was removed in vacuo, the residue diluted with EtOAc and 
washed with 10% aq HCl, sat'd aq NaHC03 and brine. After 
drying (MgSO*), the solution was filtered through a pad of 
silica gel and the solvent removed in vacuo to give the 
product (16.32 g) . MS: ESI, m/z 424.2 (M+H)+. 

Part B: preparation of Part A: Na-t-boc-Ne-Cbz-lysinai 

A flask was charged with 200 ml of anhydrous THF 
followed by the addition of Na-t-boc, NE~Cbz 
lysine (N(OMe) Me] (4.00 gr, 9.44 mmol), cooled to 0°c and 
followed by the addition of Lithium aluminum hydride (450 
rng, 11.80 mmol). The solution was stirred for 30 min. and 
was slowly quenched with a saf d KHSO3 solution (2.25 gr, 
16.53 mmol). The volatiles were removed in vacuo and the 
. 20 residue dissolved in EtOAc and washed with 10% aq HCl, 
safd aq NaHCOs and brine. After drying (MgS04), the 
solution was filtered through a pad of silica gel and the 
solvent removed in vacuo to give the product (3,29 grams) 
MS: ESI , m/z 365.2 (M+H)+. 

25 

Part C: Preparation of Na-t~boc, Ne-Cbz 
ly s ine [C (OH) C0 2 CH 3 ] 

A flask was charged with 150 ml of anhydrous THF 
followed by the addition of orthoethylthiof ormate (6.82 gr, 

30 34.77 mmol), cooled to -78°c and lithiated with n- 

butyllithium (2.5 M, 14.0 ml, 34.7 mmol). After stirring 
for 20 min., Na-t-boc-NE-Cbz-lysinal was added as a THF 
solution via cannula and continued to stir at -78°c for 
and additional 4 hrs; the solution was quenched using safd 

35 NH4CI and the volatiles removed in vacuo. The residue was 
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dissolved in EtOAc and washed twice with brine, dried over 
MgS0 4 , filtered and dried in vacuo. The residue was 
dissolved in 95% MeOH followed by the addition of HgO 
(12.57 gr. 58.06 mmol) and HgCl 2 HO. 8 gr, 150.2 mmol) and 

5 stirred at rt. for 3 hrs. The solution was filtered 

through a pad of celite and the vo la tiles removed in vacuo 
followed by the addition of chloroform, the solution 
filtered and the volatiles removed in vacuo. The residue 
was dissolved in EtOAc and washed with 10% aq HCl, sat'd aq 

10 NaHC0 3 and brine. After drying (MgS0 4 >, the solution was 
filtered through a pad of silica gel and the solvent 
removed in vacuo. The residue was purified by flash 
chromatography to give the product (1.49 grams) MS: CI m/z 
425.2 {M+H)+ 

15 

Part D: Preparation of NE-Cbz-lysine [C (OH)C0 2 CH 3 ] TFA salt 

Na-t-boc-Ne-Cbz-lysine[C(0H)CO 2 CH 3 ] (1.49 gr. 3.51 
mmol) was dissolved in 50 ml of neat TFA and the reaction 
monitored by TLC. The volatiles were removed in vacuo and 
20 the residue dissolved in a minimum amount of CH2CI2 

followed by the addition of Et 2 0, cooled to -7 8°c and the 
product ppt. out with hexane (1.36 gr) . MS: CI m/z 325.0 
(M+H)+. 

25 Part E: Preparation of Hydrocinnamoyl-Sar-ethyl ester 

Hydrocinnamic acid was added to 100 ml of anhydrous 
CH 2 C1 2 followed by the addition of N-methylmorpholine (44.0 
ml, 400.0 ml), and cooled to -78°c. To the resulting 
solution was added isobutylchloroformate (17.3 ml, 133.17 

30 mmol) and stirred for 1 hr. The sarcosine ethyl ester 
hydrochloride (20.00 gr, 133.17 mmol) was added and the 
solution stirred for and additional hr at -78°c and allowed 
to warm to rt. The volatiles were removed in vacuo and the 
residue was dissolved in EtOAc and washed with 10% aq HCl, 

35 sat'd aq NaHC0 3 and brine. After drying (MgSOj) , the 
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solution was filtered through a pad of silica gel and the 
solvent removed in vacuo (31.56 gr) MS: CI m/z 250.0 
(M+HU . 

5 Part F: Preparation of Hydrocinnamoyl-Sar-OH 

Hydrocinnamoyl-Sar-ethyl ester (31.57 gr, 126.63 mmol) 
and KOH (21.32 gr, 380 mmol) were combined in a 50/50 
methanol -water solution and stirred at rt, the reaction was 
monitored by TLC. The methanol was removed in vacuo and 
10 the organics were extracted using EtOAc . The aq extract 
was acidified v/ith a 10% HCl solution and the organics 
extracted with EtOAc and washed v/ith brine. After drying * 
(MgS0 4 ), the solution was filtered and the solvent removed 
in vacuo to a white solid. MS: CI m/z 222.0 (M+H)+. 

15 

Part G; Preparation of Hydrocinnamoyl-Sar-NE-Cbz- 
lysine[C(OH)C0 2 CH 3 l 

Hydrocinnamoyl-Sar-OH (690 mg, 3.10 mmol), NE-Cbz 
lysine[C(OH)C0 2 CH 3 l TFA salt (1.36 gr, 3.10 mmol), N-Methyl 

20 morpholine (1.0 ml, 9.3 mmol), HOBT (420 mg, 3.10 mmol) and 
l-(3-Dimethyl amino propyl) -3 ethyl carbodiimide (600 mg, 
3.10 mmol) were dissolved in 50 ml of anhydrous DMF and 
stirred overnight at rt . The resulting solution was 
diluted with 300 ml of EtOAc and washed repeatedly with 

25 brine. The organic were dried over MgS0 4 , filtered through ( 
a pad of silica gel, and the volatiles dried in vacuo to an 
oil (1.08 gr) . MS: CI m/2 528.4 (M+HU. 

Part H: Preparation of Hydrocinnamoyl-Sar-NE-Cbz- 

30 lysine[C(0)C0 2 CH3] 

Anhydrous CH2CI2 (100 ml) was charged with 
oxalylchloride (20 ml 2.25 mmol) and cooled to -40°c; this 
was followed by the addition of anhydrous DMSO (.35 ml, 
4.91 mmol) and stirred for 20 min. Hydrocinnamoyl-Sar-NE- 

35 Cbz-lysine [C (OH)C0 2 CH 5 ] (1.08 gr, 2.04 mmoll was added as a 
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CH2CI2 solution and stirred for an additional 20 minutes. 
Triethylamine (1.42 ml, 10.23 mmol) was added to the 
resulting solution and stirred for an additional 20 min. 
The volatiles were removed in vacuo and the resulting 
5 residue subject to flash chromatography yielding the 
product as an oil. (73 gr) MS: CI m/z 526.4 (M+H)+. 

Part I: Preparation of Hydrocinnamoyl-Sar-NE-Cbz- 
lysine[C(0)C0 2 Hj 

10 Hydrocinnamoyl-Sar-NE-Cbz lysine [C(O)C0 2 CH 3 ] (.73 gr, 

1.39 mmol) and LiOH {150 mg, 3.48 mmol) were combined in a 
50/50 mixture of methanol /water, stirred at rt and the 
reaction monitored by TLC. The volatiles were removed in 
vacuo, the residue dissolved in EtOAc and acidified with 

15 10% HC1. The organics were dried (MgS0 4 ) and the volatiles 
removed in vacuo to yield .57 gr of product MS: CI m/z 
468.2 (M+H-C02>+- 

Part J: Hydrocinnamoyl-Sar-Lys IC (O) CO2H J 
20 Hydrocinnamoyl~Sar-Ne-Cbz-lysine[C(0)C0 2 H] (570 mg, 

1.11 mmol) was dissolved in 100 ml of methanol followed by 
the addition of 20% Pd/C catalyst (60 mg) and stirred under 
1 atm. of H 2 at rt for 3 hrs. The solution was filtered 
through a pad of celite and the volatiles removed in vacuo 
25 co give the product MS: CI m/z 380.3 (M+H)+ 

F -ft??n pT e 53.1.2 

Hydrocinnamoyl- [N- (2- (Cyclopropyl ) -Phenethyl ) -Gly] -boroLys- 
OH HC1; MS (ESI) (M+H) + 466.3 

30 

Example 53,3.1 

Hydrocinnamoyl- (N- (N- (Methyl) -Phenyl) -Gly ] -boroLys-OH HCl; 
MS (ESI ) (M+H) + 441.3 

35 Example 53.2.2 
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Hydrocinnamoyl- IN- IN- (Mechyl ) -Benzyl } -Gly 1 -boroLys-OH HCl; 
MS (ESI ) (M+H) + 455-4 

5 Hydrocinnamoyl- [N- (Cyclohexyl) -Gly] ^boroLys-OH HCl; MS 
(ESI) (M+H) + 418.3 

F.yample 54.1.1 

Hydrocinnamoyl- IN- (2.2- (Dimethyl) -Phenethyl) -Gly] -boroLys- 
10 C10H16 HCl; MS (ESI) (M+H) 4 616.3 

Example 54.1.2 

Hydrocinnamoyl- [N- (2- (Cyclopropyl) -Phenethyl) -Gly ] -boroLys- 
C10H16 HCl; MS (NH 3 C1) (M+H) 4 600.5 

15 

Hydrocinnamoyl- (N- (2.2- (Diethyl) -Phenethyl) -Gly] -boroLys- 

C10H16 HCl; MS (ESI) (M+H) + 630 

20 Example 54.2.1 

Hydrocinnamoyl- [N- (N- (Methyl ) -Phenyl ) -Gly] -boroX,ys~Cl0Hl6 
HCl; MS (NH3CI! (M+H) + 575.4 

Fxample 54.2.2 

25 Hydrocinnamoyl- [N-(N- (Methyl) -Benzyl) -Gly} -boroLys-Cl0Hl6 
HCl; MS (NH3CI) (M+H) 4 589.4 

Example 54.2.3 

Hydrocinnamoyl- [N- (Succinyl) -Gly] -boroLys-C10Hl6; MS (ESI) 
30 (M+H) 4 542.5 

Example 54.3.1 
Hydrocinnamoyl- IN- (Methyl Succinyl) -Gly] -boroLys-C10Hl6 
HCl; MS (ESI) (M+H) 4 556.5 

35 
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Example 54 . 3 . 2 

Hydrocinnamoyl- [N- (2- (Cyclopentyl) -Phenethyl) -Gly] -boroLys- 
C10H16 HC1; MS (ESI) <M+H) + 628.3 

5 Exa mple 54.3.3 

Hydrocinnamoyl- [N- (2,2- (Dimethyl ) -Phenethyl ) -Gly] -boroLys- 
C10H16 HC1; MS (ESI) (M+H) + 630.4 

F.vaim pl p 54 . 4 . 1 

10 Hydrocinnamoyl- {N- 1 2- ( 3 , 5-dimethylphenyl ) -ethyl ) -Gly} - 
boroLys-ClOHie HCl; MS (ESI) (M+H) + 602.4 

pyam pie 54 . 4 . 2 

Hydrocinnamoyl- [N- (Cyclopropyl) -Gly ) -boroLys-C10Hl6 HCl; 
15 MS (NH 3 CI) (M+H) + 510.3 

Example 54 .4 ,3 

Hydrocinnamoyl- [N- (Cyclohexyl ) -Gly] -boroLys-ClOH!6 HCl; MS 
(NH3CI) (M+H) + 552.4 

20 

Example 55.1,1 

Hydrocinnamoyl- [N- (2 , 2- (Dimethyl ) -Phenethyl ) -Gly ] -boroArg- 
OH HCl; MS (ESI) (M+H) + 4 96.4 

25 Example 56.1.1 

Hydrocinnamoyl- [N- (2 . 2- (Dimethyl ) -Phenethyl ) -Gly ] -boroArg- 
C10H16 HCl; MS (ESI) (M+H) + 630,4 

Example 56.1.2 

30 Hydrocinnamoyl- [N- (2- (Cyclopropyl) -Phenethyl) -Gly) -boroArg- 

C10H16 HCl; MS (ESI) (M+H) + 628.3 

Example 56.3.3 

Hydrocinnamoyl- {N- [2,2- (Dimethyl ) -2- (3 , 5-dimethylphenyl ) - 
35 ethyl) -Gly) -boroArg-C10Hl6 HCl; MS (ESI) (M+H) + 658.4 
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Hydrocinnamoyl-{N- [2- <3 ,5-dimethylphenyl) -ethyl] -Gly) - 
boroArg-C10H16 HCl; MS (ESI) <M*H)+ 630.4 

5 

Example 57 . 1 . 1 

Hydrocinnamoyl- [N- (2,2- (Dimethyl) -Phenethyl) -Gly ) - 
boroOrn(CH=NH)-OH HCl; MS (ESI) (M+H) + 481.2 

■|0 Example 57.1.2 

Hydrocinnamoyl- [N- (2- (Cyclopropyl) -Phenethyl) -Gly] - 
boroOrn(CH=NH)-OH HCl; MS (ESI) (M+H) + 479 

Fvairnl e 57.4.2 

15 Hydrocinnamoyl- [N- (Cyclopropyl) -Gly] -boroOm(CH=NH) -OH HCl; 
MS (ESI) (M+H) + 389.3 

Example 5.8 

W- { W-methyl-N- [ 2 - (methy lpheny 1 ) benzoyl 1 glycy 1 } - l-amido-5- 
20 aminopentaneboronic acid, hydrochloride salt 

Using the procedure of Example 8.1.3, however using 
pinanediol W-(W-methyl-W-[2- (methy lphenyl) benzoyl) glycyl}- 
l-amido-5-aminopentaneboronate, hydrochloride salt, the 
25 title compound was prepared; LRMS (M -H 2 0) + =394.1, (M 
-2H 2 0)* = 376.1. 

Example 58.1.1 
Hydrocinnamoyl- [N- (2, 2- (Dimethyl ) -Phenethyl) -Gly) - 
30 boro0m(CH=NH)-C10H16 HCl; MS (ESI) (M+H) + 615.4 

Example 58.3.3 

Hydrocinnamoyl- {N- [2,2- (Dimethyl) -2- (3. 5-dimethy lphenyl ) - 
ethyl) -Gly }-boroOrn(CH=NH) -C10H16 HCl; MS (ESI) (M + H) + 
35 643.4 
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Hydrocinnamoyl- {N- [2- (3, 5-dimethylphenyl) -ethyl] -Gly} - 
boroOrn(CH=NH)-ClOHl6 HCl; MS (ESI) (M+H) + 615.4 

5 

pimple 58. 4. .2 

Hydrocinnamoyl- [N- (Cyclopropyl) -Gly] -boroOrn (CH-NH) -C10H16 
HCl; MS (NH 3 CI) (M+H) + 524,3 

10 Example 5ft. 1.1 

Hydrocinnamoyl- [N- (2,2- (Dimethyl) -Phenethyl) -Gly] -boroLys- 
OH HCl; MS (ESI) (M+H) + 482.2 

F-yamnl g 59. 4 . 2 

15 Hydrocinnamoyl - { N- (Cyclopropyli -Gly ] -boroLys-OH HCl ; MS 
(ESI) (M+H) + 376.2 

Exam-pie 60 

Pinanediol N-{N-[ <naphth-l-yl) methyl] <3- 
20 phenyl ) propiony 1 ] glycyl } -l-amido-4 - 

isothiouroniumbutylboronate; HRMS (M+H) + calcd: 655.348934, 

found: 655.349243. 

Example 60 . 1 . 1 

25 Hydrocinnamoyl - [N- (2,2 - (Dimethyl) -Phenethyl) -Gly ] -boroOrn- 
C1QH16 HCl; MS (NH3DCI) (M+H) * 602.5 

Example 60.3.3 

Hydrocinnamoyl - 1 N- (2,2 - (Dimethyl) -Phenethyl) -Gly] -boroOrn- 
30 C10H16 HCl; MS (ESI) (M+H) + 616.4 

Example 60.4.1 
Hydrocinnamoyl- (N- 12- (3 , 5-dimethylphenyl) -ethyl} -Gly}- 
boroOrn-C10H16 HCl; MS (ESI) (M+H1+ 588.3 

35 



-147- 



SUBSTITUTE SHEET (RULE 26) 



9509634AlJ_> 



WO 95/09634 



PCT/US94/1I280 



10 



Py^mpTfi 60.4.2 

Hydrocinnamoyl- [H- (Cyclopropyl) -Gly ) -boroOrn-Cl0Hl6 HCl; 
MS (NH3CI) (M+H) + 496.3 

Kv^niple 61 

Pinanediol W-{N-methyl-tf-l (3-phenyl-2- 
(phenyl)methy.l)propionyl]-glycyl}-l-amido-5- 
aminopentylboronate; HRMS (M*H} + calcd: 560.365963, found: 
560.364426. 

Examr ^ft 61.1.1 

Hydrocinnamoyl-Sar-LystC(=0)-C(=0)-OH]; MS: ESI m/z 380.3 
(M+H) 4 



15 F.X AMPLE 62 

2- {2-cyanothiophenyl) -benzoyl- Sar-BoroArg Ci 0 Hi6-HCl 

Pare A: Preparation of 2M2-cyanothiophenyl)benzoyl-Sar- 
ethyl ester 

20 2- {2-cyanothibphenyD benzoic acid (5.00 gr, 19.58 

mmol), sarcosine ethyl ester hydrochloride (3.00 gr. 19.58 
mmol), triethylamine (8.2 ml, 58.75 mmol), HOBT (2.64 gr, 
19.58 mmol) and 1, 3-diisopropylcarbodiimide (3.0 ml, 19.58 
mmol) were combined in 100 ml of anhydrous CH2CI2 and 

25 stirred at rt overnight. The vola tiles were removed in 
vacuo, the organics dried over MgSO<j, filtered and 
concentrated. The product was purified by flash 
chromatography (4.93 gr) MS: CI m/z 355.1 (M+H) + > 

30 Part B: Preparation of 2- (2-cyanothiophenyl) benzoyl-Sar-OH 

2- (2-cyanothiophenyl)benzoyl-Sar-ethyl ester (4.93 gr, 
14.03 mmol) and KOH (790 mg, 14.03 mmol) were combined in 
75 ml of a 50/50 methanol -water solution and stirred at rt, 
the reaction was monitored by TLC. The methanol was 

35 removed in vacuo and the organics were diluted with EtOAc 
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and extracted with H 2 C The aq extract was acidified with 
a 10% HC1 solution and the organics extracted with EtOAc, 
washed with brine. After drying <MgS0 4 >, the solution was 
filtered and the solvent removed in vacuo to a white solid. 
5 MS: CI m/z 327,0 (M+H)+ 

Part C: Preparation of 2- (2-cyanothiophenyl)benzoyl-Sar- 

NH-CHt (CH2>3Br]BO2-Cl0Hl6 

2-(2-cyanothiophenyl)benzoyl-Sar-OH (4.23 gr, 12.96 
10 mmol) and NMM 14.3 ml. 3B.9 mmol) were dissolved in 150 ml 
of anhydrous CH 2 C1 2 and stirred at -78°c This was 
followed by the addition of isobutylchlorof ormate (1 .70 ml, 
12.96 nraol) and stirred for 1 hr, at which time 
NH 2 CH[(CH2)3Br]3O2-C 10 H 16 - HCl (4.75 gr. 12.96 mmol) was 
15 added and stirxed for an additional hr. and allowed to warm 
to rt. The volatiles were removed in vacuo, the residue 
was dissolved in EtOAc and the organics were washed with 
safd NaHCOa, 10% HCl and brine. The residue was dried 
(MgS0 4 ) and filtered through a pad of florisil and 
20 concentrated in vacuo to give the product (6.01 gr) MS: CI 
m/z 558.2 (M-HBr ) + 

Part D: Preparation of 2- (2-cyanothiophenyl)benzoyl-sar- 

NH-CHt (CH 2 )3N3]B02-CioHi6 

25 2- (2-cyanothiophenyl) benzoyl-Sar-NH-CH[ (CH 2 ) 3Br3 B0 2 - 

C10H16 <6.01 gr, 9.21 mmol) and NaN 3 (1.80 gr, 27.64 mmol) 
were combined in 75 ml of DMF and stirred for 3 hrs. at 
110°c. The solution was diluted with EtOAc and washed 
repeatedly with brine. The organics were dried over MgS0 4 

30 and filtered through a pad of florisil and concentrated in 
vacuo to give the product (5.38 gr) .MS: ESI m/z 601.4 
(M+H)+ 

Part E: Preparation of 2- (2-cyanothiophenyl)benzyloyl-Sar • 
35 boroOrn-CioHifi-HCl 
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To a solution of 2- (2-cyanothiophenyl)benzyloyl-Sar- 
NH-CHl{CH2>3N3]B02-CioHi6 {5.38 gr, 8-96 mmol) in MeOH (75 
ml) was added 20% Pd/C catalyst (600 mg) . The mixture was 
stirred under 1 atm of H 2 for 2 hrs and then filtered 
5 through a pad of celite and concentrated to give the 
product MS: CI m/z 575.2 (M+H)+. 

Part F: Preparation of 2- <2-cyanothiophenyl)benzyloyl-Sar- 

boroArg-CioHis ■ HCl 
10 2 - { 2 -cyanothiophenyl ) benzyloyl -Sar-boroOrn-C^oHis -HCl 

(1.77 gr, 2.90 xnmol) , DMAP (710 mg, 5.79 mmol) and 
H 2 NC(NH)S03H (720 mg, 5.79 mmol) were combined in 50 ml of 
absolute EtOH and refluxed overnight.. The volatiles were 
removed and the residue dissolved in CH 3 C1 and washed with 
15 10% HCl and brine. The organics were dried (NaSO/j) and 

concentrated to give the product MS: CI m/z 617.3 (M+H) + . 

Example 61 .,2 ...1 

Hydrocinnaraoyl-Sar-Lys-C(-O) -OCH3 HCl; MS: CI m/z 364.2 
20 (M+H> + 

Example 61.2.3 

Hydrocinnamoyl-Sar-Lys-C(==0)-CH3 HCl; MS: CI m/z 348.2 
<M+H) + 

25 

Example 61.4,1 

Hydrocinnamoyl-Sar-Lys[CH(OH) (OCH3 ) -C (=0) -OCH3 ] HCl; MS: 
CI m/z 392.3 (M+H)* 1 " 



dichloropheny 1 ) acetyl ] gly cy 1 } -l-amido~5 - 
aminopentaneboronate, hydrochloride salt; LRMS (M+H) + = 
538. 



30 



Example 62 
Pinanediol N-{Jtf-methyl-N-[ (3, 4- 



35 



Ex amo le 62.1.3 
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DM-6666-C 

(2- (2-Cyano) -Thiophenyl ) -Benzoyl~Sar-borolrg-C10H16 HBr; 
MS: DCI m/z 648. (M+H) + 

Pva ynplp 62.2.2 

(2- <2-Cyano) -Thiophenyl) ~Benzoyl-Sar-borohomoIrg-C10H16 

HBr: MS: ESI m/z 634.4 (M+H) + 

Example 62.3.2 
(2- (2-Cyano) -Thiophenyl) -Benzoyl-Sar-borohomoArg-C10H16 
HC1; MS: DCI m/z 631, (M+H) + 

EXAMPLE 64 .2.3 

2- (3-chlorobenzyl) -benzoyl-Sar-Borolys CioHis'HCl 

15 Pare A: Preparation of 2-bromo-3 ' -chloro diphenyl methanol 

Anhydrous THF (400 ml) was charged with 3-(chloro) 
broroo benzene (19.63 ml, 167.13 mmol), cooled to -78°c, 
lithiated with n-BuLi (2.5 M, 66.85 ml, 167.13 mmol) and 
stirred for 20 minutes. 2-bromobenzaldehyde (19.51 ml, 

20 167.13 mmol) was added and stirred for an additional 30 
minutes and allowed to warm to rt. The solution was 
quenched with sat'd NH4CI and the volatiles removed. in 
vacuo. The residue was dissolved in EtOAc and washed with 
brine; the organics were dried over MgSO,g ( filtered through 

25 a pad of silica and the volatiles dried in vacuo. The 

product was purified .by flash chromatography (38.8 gr) MS: 
CI m/z 281.0 (M+H-H 2 0)+ 

Part B: Preparation of 2-bromo-3 1 -chloro diphenyl methane 
30 2-bromo-3 1 -chloro diphenyl methanol (38.8 gr, 130.35 

mmol) and triethylsilane (31.23 ml, 195.53 mmol) were 
combined in 200 ml of TFA and stirred overnight at rt. The 
volatiles were removed in vacuo and the residue purified by 
flash chromatography (33.32 grams) MS: CI m/z 283.0 
35 (M+H)+. 
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Part C: Preparation of 3-chlorobenzylbenzoic acid 

2- bromo-3' -chloro diphenyl methane was dissolved in 
250 ml of anhydrous THF, cooled to -78°c and lichiated with 

5 n-BuLi (2.5 M, 47.5 ml, 118.34 mmol). After stirring for 
30 minutes, co 2 was slowly bubbled in for 15 minutes and 
the solution warmed to rt. The volatiles were removed in 
vacuo and the residue dissolved in H 2 0 and the organics 
removed with EtOAc, the aq- layer was acidified with 10% 
10 HCl. the organics extracted with EtOAc, washed with brine, 
dried <MgS0 4) and the volatiles removed in vacuo to a white 
solid MS: CI m/z 264.0 (M+H)+. 

Part D: Preparation of 2- ( 3 -chlorobenzyl) benzoyl -Sar ethyl 
15 ester 

3- chlorobenzylbenzoic acid {10.28 gr, 41.67 mmol), 
sarcosine ethyl ester hydrochloride (6.40 gr, 41.67 mmol), 
1- {3 -Dimethyl amino propy 1 ) - 3 ethyl carbodiimide (8.0 gr, 
41.67 mmol), NMM {13.75 ml, 125.0 mmol) and DMAP (1.27 gr, 

20 10.42 mmol) were combined in anhydrous CH 2 C1 2 and stirred • 
at rt overnight- The volatiles were removed in vacuo, the 
residue dissolved in EtOAc, washed with 10% aq HCl, safd 
aq NaHC0 3 and brine. After drying (MgSC^), the solution 
was filtered through a pad of silica gel and the solvent 

25 removed in vacuo to give the product (3.19 grams) MS: CI, 
- m/z 346.0 (M+H)+. 

Part E: Preparation of 2- (3-chlorobenzyl)benzoyl-Sar-OH 
3-chlorobenzylbenzoyl-Sar ethyl ester (3.19 gr, 9.22 

30 mmol) and KOH (2.0 gr, 36.90 mmol) were combined in 7 5 ml 
of a 50/50 methanol-water solution and stirred at rt, the 
reaction was monitored by TLC. The MeOH was removed in 
vacuo and the organics were diluted with EtOAc and 
extracted with H2O. The aq extract was acidified with a 

35 10% HCl solution and the organics extracted with EtOAc and 
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washed with brine. After drying (MgS0 4 ), the solution was 
filtered and the solvent removed in vacuo to a white solid. 
MS: CI m/z 318.0 (M+H)+ 

5 Part F: Preparation of 2- (3-chlorobenzyl)benzyloyl-Sar-NH- 

CH[ (CH 2 )4Br}B02-CioHi6 

3-chlorobenzylbenzoyl-Sar-OH (2.66 gr, 8.37 ramol) and 
NMM (2.76 ml. 25.11 ramol) were dissolved in anhydrous 
CH 2 C1 2 and stirred at -78°c. This was followed by the 

10 addition of isobutylchlorof ormate (1.1 ml, 8.37 ml) and 
stirred for 1 hr, at which time NH 2 CH[ (CH 2 > 4 Br] BO2-C10H16- 
HC1 (3.19 gr. 8.37 mmol) was added and stirred for an 
additional hr. and allowed to warm to rt. The volatiles 
were removed in vacuo, the residue was dissolved in EtOAc 

15 and the organics were washed with sat' d NaHC03, 10% HCl and 
brine. The residue was dried (MgS04>, filtered through a 
pad of florisil and concentrated in vacuo to give the 
product (.4.45 gr) MS: CI m/z 645.5 (M+H)+ 

20 Part G: Preparation of 2- (3-chlorobenzyl)benzyloyl-Sar-NH- 

CH[ (CH 2 UN 3 ]B0 2 -CioHi6 

3 - chlorobenzy lbenzy loy 1 -Sar -NH-CH [ ( CH 2 ) 4Br ] B0 2 -C 1 0 Hi 6 

(4.45 gr, 6.91 mmol) and NaN 3 (1.34 gr, 20.73 mmol) were 
combined in 5D ml of DMF and stirred for 3 hrs. at 110°c. 
25 The solution was diluted with EtOAc and washed repeatedly 
with brine. The organics were dried over MgSOa and 
filtered through a pad of florisil and concentrated in 
vacuo to give the product (3.33 gr) MS: DC I m/z 623.0 
<M+NH4) + 

* 

30 

Part H: Preparation of 2- (3 -chlorobenzy l)benzyloyl-Sar - 

borolys-CioHie'HCl 

To a solution of 3 -chlorobenzy Ibenzyloyl- Sar-NH- 
CHl (CH2>4N 3 ]B02-CioHi6 (3.33 gr, 5.49 mmol) in MeOH (75 ml) 
35 was added 20% Pd/C catalyst (300 mg) . The mixture was 
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stirred under 1 atm of H 2 for 2 hrs and then filtered 
through a pad of celite and concentrated to give the 
product MS: CI m/z 580.5 (M+H1+. 

5 Example 62.4.1 

(2- (2-Cyano)-Thiophenyl)-Benzoyl~Sar-boroOrn{CH=NH)-ClOHl6 

HC1; MS: ESI m/z 602.3 (M+H) 4 

Example 62 T .4.,_2, 

10 (2- < 2 -Cyano) -Thiophenyl) -Benzoyl-Sar-boroLys <CH=NH) -C10H16 
HCl; MS: ESI m/z 616.2 (M+K) + 

Ex^mjg 62-4-3 
(2- (2-Cyano) -Thiophenyl) -Benzoyl-Sar-boroLys-C10H16 HCl; 
15 MS: CI m/z 589.3 (MfH) * 

Example 63 
Pinanediol N- { Jtf-methylphenyl-N- [ (3- 
phenyl ) propionyl ] glycyl } -l-amido-5-aminopentaneboronate, 
20 hydrochloride salt; HRMS calcd: {M+H) + - 560.3 65963, obs: 
(M+H) + = 560.366107. 

Example 63.1.3 

2- (Thiophenyl) -Benzoyl -Sar-boroIrg-C10H16 HBr? MS: CI m/z 
25 567.2 (M-H 2 NCN) + 

Example 63.3.1 

2- (Thiophenyl) -Benzoyl-Sar-boroOrn~C10H16 HCl; MS: CI m/z 
550..3 (M+H) * 

30 

Example 63,4.1 

2- (Thiophenyl ) -Benzoyl-Sar-boroOm (CH=NH) -C10H16 HCl; MS : 
CI m/z 577.3 (M+H) + 

35 Example 63.4.2 
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2-Thiophenyl-Benzoyl-Sar-boroLys<CH=NH)-C10H16; MS: CI 
m/z 564.2 (M-HCN)* 

Example 6 3.5.1 

5 Pinanediol N-{N-methyl-N- 12- (Thiophenyl) -Benzoyl] Sar) -1- 
amido-5-thiocyanatobutane boronace; MS: CI m/z 592.2 

(M+H) + 

Example 64 

10 w-{W-mechylphenyl-W-[ ( 3 -phenyl )propionyl] glycyl)-l- 

amidb-5-aminopentaneboronate. hydrochloride salt; HRMS 
calcd (M+H, ethylene glycol ester)* = 452.272062, obs.: 
(M+H, ethylene glycol ester ) + = 4 52.270496. 

2-Benzyl-(N-Benzyl)-Sar-boroLys-Cl0Hl6 HCl; MS: CI m/z 
532.5 (M+H) + 

Example 64.1.2 

20 Acetyl-GlylN- (2- (Benzyl) -Benzyl) ]-boroLys-C10H16 HCl; MS: 
CI m/z 560.4 (M+H) + 

Example 64.1.3 

Pinanediol N-{N-methyl-N- [2- (pyrrol-l-ylmethyl) - 
25 Benzyl] glycyl) -l-amido-5-aminopentaneboronate, 
hydrochloride salt; MS: CI m/z 535.3 (M+H) + 

Example 64.2,2 
[3- {Trif luoromethyl) -Benzyl] -Benzoyl-Sar-boroLys-ClOHIG 
30 HCl; MS: CI m/z 614.3 IM+H) + 

Example 65 

Piananediol w-(N-methyl-W-l (4 -phenyl )butanoyl] glycyl) 
l-amido-5-aminopentaneboronace, hydrochloride salt; HRMS 
35 calcd: (M+H>+ = 498.350313.. obs. : (M+H)* =498.350585. 



-155- 



NSOOClD; <WO_^9509G34A1J_> 



SUBSTITUTE SHEET (RULE Z6) 



WO 95/09634 



PCT/US94/I1280 



r ^apinle 65.1 

N- {N-methyl-N- 12- (pyrrol -1-ylmethyl) -Benzyl Iglycyl} -1- 
amido-5-aminopentaneboronic acid, hydrochloride salt; MS: 

5 ESI m/2 601.3 (M+H) * 

N- { w-methy 1-W- [ ( 4 -phenyl ) bu tanoy 1 1 gly cy 1 ) - 1 - amido - 5 - 
auninopentaneboronate, hydrochloride salt; HRMS calcd: (M+H, 
10 ethylene glycol ester)- = 390.256412, obs. s (M+H, echylene 
glycol ester)* = 390.257428. 

py ^mple 6 6.1.1 
Glutaryl-(N-(Phenechyl)-Gly]-boroLys-OH HCl; MS (ESI) 

15 (M+H) + 422.3 

Example 66. 

Glutaryl (3 , 3 -Dimethyl) - [N- (Phenethyl) -Gly) -boroLys-OH; MS 
(ESI) (M+HJ + 450.5 

20 

Example 66.1_._3. 

Methyl Glutaryl (3, 3 -Dimethyl) - IN- (Phenethyl) -Gly] -boroLys- 
OH HCl; MS (CDI) (M+H) + 490 

25 gx^mpj.e $6, 3. ,2 

Methanesulfonyl-Gly- [N- (N- (Methyl) -Benzyl) -Gly] -boroLys-OH 

HCl; MS (ESI) (M+H) + 458.3 

Example, 67. 

30 Pinanediol W-{N-methyl-W-{N-methanesulphonyl-D- 

phenylalanyl]glycyl)-l-amido-5-aminopentaneboronate, 
hydrochloride salt; HRMS calcd: (M+H) + = 577.323113, obs.: 
(M+H) + = 577.322891. 

35 Example 67.1.2 
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Glutaryl (3 , 3 -Dimethyl) : [M- (Phenethyl ) -Gly } -boroLys-C10Hl6; 
MS (ESI ) (M+H) + 584.6 

Examp] e 67 . 1 . 3 

5 Methyl Glutaryl (3,3 -Dimethyl > - [N- < Phenethyl ) -Gly ] -boroLys- 
C10H16 HCl; MS (ESI) (M+H) + 598.6 

E2C3ipBle 67.3.2 
Methanesylfonyl-Gly- [M- IN- (Methyl) -Benzyl) -Gly] -boroLys- 
10 C10H16 HCl; MS (ESI) (M+H) + 592.3 

Example 68 
W-(W-methyl-N-[W-methanesulphonyl-D- 
phenylalanyl]glycyl}-l-amido-5-aminopentaneboronate, 

15 hydrochloride salt; HRMS calcd: (M+H, ethylene glycol 

ester)* a 469.229212, obs.: (M+H, ethylene glycol ester)* 
469.228962. 

Example 68 . 2.1 
20 Boc-Glu- tN- (Phenethyl) -Gly] -boroLys-OH 

Example 68.3.1 

Succinyl-[N- (Phenethyl) -Gly] -boroLys-OH; MS (ESI) (M+H) + 
408.3 

25 

Example 68.3.3 
Methyl Succinyl- [N- (Phenethyl) -Gly] -boroLys-OH HCl; MS 
(ESI) (M+H) 4 422.3 

30 Example 68.4-1 

Methyl Glutaryl- [N- (Phenethyl) -Gly] -boroLys-OH HCl; MS 
(ESI) (M+H) + 336.3 

Example 68 . 4 . 2 
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Methanesulfonyl-Sar~lN- (Phenethyl) -Gly] -borobys-OH HC1; MS 
(ESI) (M+H) + 457.0 

Rxampie 69 

5 Pinanediol AMW-methyl-JSM3- (4- 

me thy lpheny 1) propiony 1 ] gly cy 1 } - 1 - amido - 5 - 
aminopentaneboronate, hydrochloride salt; HRMS calcd: 
(M+H) + = 498.350313, obs . : (M+H> + = 498.349676. 

10 Example 69 . 1 . 1 

Glutaryl- IN- (Phenethyl ) -Gly] -boroLys-C10H16 ; MS (ESI ) 
<M+H) + 556.4 

PVflTTiplP 69.2.1 

15 Boc-Glu-[N-(Phenechyl)-Gly]-boroLys-ClOHl6; MS (ESI) 
(M+H) + 671.6 

Example 69.2,^2 

4 

Boc-Asp- [N- (Phenethyl) -Gly J -boroLys-C10Hl6 ; MS (ESI) 
20 (M+H) + 657.6 

Example 69.2.3 

Boc-Glu<OCH3) - [N~ (Phenethyl) -Gly] -boroLys-C10H16 HCl; MS 
(ESI) (M+H)+ 685.6 

25 

Example 69.3.2 

Methanesulfonyl-Gly- (N- (Phenethyl) -Gly] ~boroLys-Cl0H16 HCl; 
MS (NH 3 CI) (M+H) + 577 

30 Example 69.4.1 

Methyl Glutamyl- [N- (Phenethyl) -Gly] -boroLys-Cl0H16 HCl; MS 
(ESI) (M+H) * 570.5 

Example 69.4.2 



( 
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Methanesulfonyl-Sar- [N- (Phenethyl) -Gly J -boroLys-ClOH16 HCl; 
MS (NH3CI) (M+H) + 591-4 

5 N-(N-methyl~N- [ 3 - ( 4 -methy lpheny 1 ) propionyl ] glycyl } -1- 

amido-5~aminopentaneboronate, hydrochloride salt; HRMS 
calcd: (M+H, ethylene glycol ester)- = 390.256412, obs.: 
(M+H, ethylene glycol ester) + = 390.256960. 

*q Fvamnle 71 

Pinanediol *-{W-methyl-N- [2- (methyl (4- 
methoxyphenyl J ) benzoyl} glycyl) -l-amido-5-amino- 
pentaneboronate, hydrochloride acid salt; LRMS (M+H) + = 

576.3. 

15 

Fvamnle 72 
Pinanediol W-{W-methyl-N-[2 - (methyl (4- 
methy lpheny 1 ) ) benzoyl ] glycyl ) -l-amido-5 -amino- 
pentaneboronate. hydrochloride acid salt,- LRMS (M + H) + = 

20 560.5. 

Exfnnpift 72.1,3 

Hydrocinnamoyl- IN- (N (CH3 ) 2) -Gly ) -bDroLys-OH HCl; MS (ESI) 
(M+H) + 379.0 

25 

Rxamole 73 

Pinanediol N-IN- 1 (o-cerc-butyl)methylenecarboxylate) - 
N-[ (3 -phenyl) propionyl] -glycyl) - 1 -amido- 5- 
aminopentaneboronate, hydrochloride sale; LRMS <M + H)+ = 

30 584 . 

f.xamole 73.1.2. 

Sxiccinyl-[N- (3- (Methyl) -Phenethyl) -Gly] -boroLys-ClOHl6 HCl; 
MS (ESI) (M+H) + 556 

35 
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Example 74 

Pinanediol JM^-methyl-W- [ (3 -phenyl) propiony 1 3 glycyl} - 
l-amido-4- (f orinamidinoJbutylboronate, hydrochloride salt; 
UmS (M+H) + = 497. 

example 75 

N- { N-me thyl -N- 1 ( 3 -phenyl > propiony 1 ] glycyl } - 1 - amido- 4 - 
{Iff- methylguanidino)biitylboronate, hydrochloride salt; LRMS 
(M+H, ethylene glycol ester) + = 418,3- 

FXfrniplR 75.3 .1 

(2- (2-Cyano) -Thiophenyl) -Benzoyl-Sar-boroArg-OH HCl; MS 
(ESI) (M+H) + 483.1 

15 Example 76 

W- { W-methyl -N- [ {3 -phenyl ) propiony 1 ] glycyl} -1 - amido- 4 - 
(formamidino)butylboronate, hydrochloride salt; LRMS <M+H, 
ethylene glycol ester) 4 =389.2. 

20 Example 7 6.1.1 

Hy'drocinnamoyl- [N- (Cyclopropyl ) -Gly] -boroLys (CH=NH) -OH HCl; 
MS (ESI) (M+H) + 403.0 

Example 77.1.1 

25 Hydrocinnamoyl- [N- (Cyclopropyl) -Gly] -boroLys (CH=NH) -C10H16 
HCl; MS (NH3CI) (M+H) + 537,3 

Example 78.1.2 
Phenoxyacetyl- [N- (Cyclopropyl) -Gly] -boroLys-OH HCl; MS 
30 (ESI) (M+H) + 378.3 

Example 7g,i,2 

Thiophenacetyl- LN- (Cyclopropyl) -Gly] -boroLys-OH HCl; MS 
(ESI ) (M+H) + 394.2 

35 
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Pvatnnl P 79.1.3 

Phenoxyacet:yl-[N-(Cyclopropyl)-Gly]-boroLys-C10H16 HC1; MS 
(NH3CI) (M+H) + 512.3 

5 Esamalfi 79.1.3 

Thiophenacetyl- [N- (Cyclopropyl) -Gly ) -boroLys-C10H16 HC1; 
MS (NH3CI) <M+H) + 528.3 



10 
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Tables 1-79 





H 



o- 



Formula II 



Formula III 




Formula IV 



Table 1 



Formula I : A » -B(OH>2 ; X = guantdinyl ; R 3 - table below ; R 11 = : CH3 




1.1 



1.2 



L3 



-C(0)Pb 



-C(0)CH20Ph 



-C(Q)o-PhOH 



-C(0)GH2Ph 



aO)CH2NHPh 



-C(Q)m-PhOM 



-aO)CHoSPh 



-C(0)rvPhOH 



1.4 



-C(0)o-PhCH20H 



-C(0)m PhCHoOI! 



-C<0)r>-PhCH20H 



1.5 



-C(0)o-PhCOOH 



-CfO)m-PhCOOH 



■gO)p-PhCOOH 



1.6 



1/7 



1.8 



C(0)o-PhCH2COOH 



-C(O)naphth-l-y) 



-C<C»nnptnh-2-yl 



-C(0)m-PhCH2COOH 



-C(O)p-PfaCH2C00H 



-C(Q)CH?(naplnh-Uyl> 



^C<Q)CH2CH2(napth^-yl) 



-C(Q)CH2(nnphth-2-yt 



>C(Q)CH7CH2(napth-2-yl) 



1.9 



1.10 



U2 



1.13 



-C(0)o-bipheuyl 



-C(0)m-biphenyi 



C(Q)p-biphenyl 



-C<0)o-PhOPh 



■C(Q)CH2(o-biphenyn 



^C(Q)CH2CH2(o-biphenyl) 



-C(Q)CH2ftn-biphenyl) 



-C(Q)CH2CH2(m>biphenyl) 



<!(0>CH2(fvbipbenyl) 



♦C(Q)CH2CH2(p-biphepyl) 



-gO>CH2CO'PbOPb) 



>C(Q)CH2CH2(o-PhOPh> 



1.14 



IAS 



-C<0)m-PhOPh 



C<0)p-PhOPh 



C(0)CH2to^OEy. 



-C(0>CK2CH2(ra-PhDPh) 



>C(Q>CH2(p-PhOPb> 



-C(Q)CH2CH2<r-PbO^) 



1.16 



1.17 



-QOo-PhNHPh 



-C(0)rn-PiiNHPii 



.C<0)CH?<o-PhNHPh) 



-C(0)CH2CTo(o-PhNHPh) 



■C(0)CHo(m-PiiNlIPli> 



-C(Q)CH2CH2(m-PhNHPh) 



1.18 



1.19 



1.20 



121 



-aO)p-PhNHPh 



-CtOkvPhSPh 



-C(0)m-PhSPli 



-C(0)p-PhSPh 



^(0)CH2(p^PliNHRi) 



-CCO^CH2CH2(p-PbNHPh) 



-C(O)CH'Xo-PhSPh) 



-C(Q)CH7CH2fo-PhSPh) 



-C(0)CH2(m-PUSPh) 



>gO)CH2CH2(m>PhSPh) 



♦C(Q)CH2(p-PliSPh) 



>CCQ)CH2CH2(p-PliSPh> 



1.22 



1.23 



-C(0)o-PhCH2SPli 



^C(0)m-PhCH2SPh 



-C(Q)0 l2(o-PhCH2SPh) 



<:(Q)CH2CH2(o-PhCH2SPh) 



-C(0)CH2(m-PliCH2SPii) 



-C(0)CH2CH2(m- 
PhCHaSPh) 



1.24 



\25 



1.26 



127 



1.28 



-C(0)r>PhCH2SPh 



C(0)adnmnmvl 



•C(0)cyclopentyI 



-C{0)cyclohexyl 



>C(Q)CH2(P'PhCH2SPh) 
■C(0)CH2<aaamantyl) 



♦C(0)CH2CH2(p-PhCH2SPb) 



-C(0)CH2CH2(adaniantyl) 



♦C(0)CH2(cycIopemyO 



■C(Q)CH2CH2((cycIopeiityl) 



-C(CnCH2(cyclohexyl) 



-CfOOteOfcyclapentyn 



>C(Q>CH2NM(cyclopemyl) 



-C(Q)CH2CH2(cydohexyl) 



-C(Q)CH2S(cyc)opeDtyl) 



1.20 



-C(0)CH20(cycIohexyl) 



-C(0)C] IsNHteyclnhexyn 



-C(Q)CH2S(cyclohexyl) 



1.30 



1.31 



1,32 



-C(0)pyridin-2-yl 



■C(Q)CIb(pyriUin>2>yn 



-C(0)pyridin-3-yl 



-C(Q)CH2(pyridin^yl) 



>C(Q)CH2CH2(pyridin-2>yl) 
-C(Q)CH2CH2(pyridm-3-yI) 



-C(0)pyridin-4-yl 



-C(0)Clf2(pyridin.4-yl) 



■»C(Q)CH2CH2(pyridin4^yl) 



^CO)C!b(faraiv2-yn 
-C(Q)CI I 2(funm>3-yl) 



.C(0)CH2CH2(furan>2-yl> 
-C(Q)CIl2CH2(furan^.yl) 
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YJ5 1 -C(0)il»ophen-2-yl 

1.36 -C(0)thiophen-2-y_l_ 

1.37 I •C(0)imiclazo-2-yT 



1.40 
hA2 



1.50 
L52 



1.53 
L56 



1.57 



138 



>C(0)CH2(thiophcn>2-y)f 
■C(0)CH?(ihiophen-2-yl) 

-C(0)CH7(iim(to2Q-2-yl) 



-C(0)CH2CH?(Uiinphen-2-yl) 
-C(Q)CH?CH?(thiophen'2-yi) 



138 R:(0)oxa20-2-yl 



L39 I -C(0)thioazo-2-yl 



-aO)CH7(oxaz(v2-yl) 



»C(0)CH2CH2(imida20-2>yl> 
-C(Q)CH2CH7(oxazo-2-y" 
>C(0)CH2CH2(U>toazo-2-yl) 



-C(0)henzofun«i-2-y3 
-C(0)benzofunin-3-y] 



-C(0)CH2(benzofinan-2*yl) 
^C(0)CH2(benzoturan-3-yl) 



-C(0)CH2CH2(benzofuraiJ-2- 
vl) 



:C(0)ben2oU»oplien-2-yl -aO>CH2tt>en20iniopnen.i-yi7 



L43 I -C(0)[hiophen-2-yl 



1.44 j -C(0)benziinidazo-2-yl 
L45 C(0)bcnzoxazo-2-yl 
1 ,46 -C(0)benzoUiiaz£>-2-y! 



1 .47 I -C(Q)o-Ph<P(0)rci3> 

1 .48 ►C(0)Pi^2-(nuoren^)-vO 

1.49 I -C(OW-iiulolm~2-one 



-C(0)CH2(thiophen-2-yl) 
-C(0)CT2( tenzimitl:i2:0 ^y^ 

-aO)CH2(benzoxazo-2-yl) 
-C(0)CH205ercoihiazo-2-yl) 

<XO)ni~Ph{P(Q)Pl)3) 
■CfO)Ph>3"(nHnren^-y1>, 
-qQ)indotm-2-yj ~ 



-C(0)CH2CH2(benzofuran-3- 
vl) m 

C(0)CH2CH2(benzolhiophei)- 
2-yl) 

-C(Q)CH2CH7(tniophen-2~yl) 
-C(0)CH2CH2(ben2imidazo- 
2-vl) 

-C(0)CH2CH2(benzoxazo-2- 

vi) 

^CXO)CH2CH2(bcnzoiiiiazO'2. 

>C(0)p-Ph(P(0)Ph3> 
-C(Q)Ph-4-(nooren-9-vn 
-C(0)indo1-2-vl 



C(OX:(CH3)2NHS02(naphih 
-2-vD 

C(0)pynoliUm-3-yl-4-(Ph> 

»C(Q)tetrahydronnphih- 1-yl 
<:(0)tetiahydroisoquinolin-l- 

y* 

-C(0)CH2(^-benzimidazol-2- 
one) 

-C(0)CH2(WHjihydroimiclaznl- 
2-one) 

r co- 



<XO)cyclopemyl«2-(Pb) 



-C(O)ieiraliydrofuran-3-yl-4-(W0 

-C(Q)tetrahydronaphth-2-y) 
-C(0)tctmhycln>isoquinoliiv3-yl 

-CCO)CH2(A'-benzoxazo]'2-one) 

.aO)CH2(N-dfoydrooxazol-2- 
one>^ 

.CO- 



-C{0)cyclohexyI-2-(Efc) 



-C(0)ietrahydrothiophen-3-yl- 

4-<Ph) _ 

-C(0)cyclopropy1-2.2~(Ph2) 
.C<0)CH2((2-oxo)mdolm-3- 

vl} 

^C(0)CH2(A^-beuzothiazol-2- 

one) , . 

-C(0)CH2(AWihydroiniflzol-2- 

one) 






-OC 



O 



-OC 



o 

rN 9 



O 

o 



•OC Q 



.C(0)N(CH^ai2Ph 



-oc^ 

ft 

N 



-OC o 



6 



.C(0)N(O2Hs)CH?Piy 



-C(Q)N(C3H7)CH2Ph 
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1.60 



1.61 



L62 
1.63 



1.64 
L65 



1.66 



-C(Q)Tiyridin-3-yl-5'(Ph) 



-C(O)C<CH^20Ph 



C(Q)CH?QCo-PhCH2QH) 
0(Q)CH90(o-PhCQQH) 



-gOiCHjOfo-PhCOOCH'O 
•aO)CK'>0(o-PhCH2COO}n 



-OC O 

Vo 




-C(0)Pl)-3>[CH2(Uiiophc»-2-y!)) 



-C(O)CH(C2ll5>0Ph 



■C(O)CH20(m>PhCH2OH> 
00>CIbO(in-PhCOOI I) 



.C(Q)CH20(m-PhCOOCH 3) 
aO)CH2Q(ffi'^> [2COOH) 



-C(0)Ph»3-(CH2Pii) 



-C(0)CH2OCH2Ph 



>C(0)CH2Q(p-PhCH2QH) 
.aOlCHoOCp-PhCOOH) 



■C(Q)CH20(p-PhCQQCH3) 
•C(Q)CH20(p-PhCH2COOH) 



Table 2 



5 Formula I : A = -B(OH) 2 : X = £ uanidinyi ; R 3 = table below ; R n » -Obtp-PhOH). 



T .1 


i | 3 


2.1 


C(0>Ph 


-C(Q)C\ bPh 


-C(0)CH2CH2Pn 


2.2 


-aoicmopii 


-CCOCl-bNHPU 


-C(0)CH2SPb 


2.3 


-CfOlrvPhOH 


-CCCflm-PhOH 


-CXOp-PhOH 


2.4 


-CfOto-PhCHTOH 


-C(Q)m-PhCH20H 


-gO)p-PhCH2QH 


2.5 


-CfO)o-PhCOOH 


-CfOlm-PhCOOH 


-C(0)rvPhCOOH 


2.6 


-C(Oto-PliCH?COOH 


>C(0)m-PhCH2COOH 


-C<O)p-PhCH2C0OH 


2.7 


-C(0)naprith-l-yl 


-aO)CH?(naphih-l-yl> 


-C(0)CH2CH2fnapih-l-yl) 


2.8 


-C(0)n3T>buV2*yi 


^<0>CH2<nnphth-2-yl 


-C(0)CHoCH2fnapih-2-yl) 


2.9 


-C(0)o-b*phenyl 


-C(0>Cil2^hiphenyl) 


-C(0)CH2CH2(o-biphenyl) 


2.10 


-aO)ni-biphenyl 


-C(0)CH2fm-biphenyI) 


>C(0)CH2CH2(m-biphenyl) 


2.12 


~C(0)p-biphenyl 


.aO)Cll2(p-Wphenyl) 


-C{0)CH2CH2(T>biphenyl) 


2.13 


-C(Oto-PhOPh 


-C(0)CH2(o-PhOPJi) 


-C(0)CH2CH2<o-PhOPh) 


2.14 


-C(0)m-PhOPh 


-C(O>CH-)(m-Ph0Ph) 


.C(01CH2CH2(m-PhOPW 


2.15 


-C(0)p-PhOPh 


-C<0)CH2(p-PiiOPh) 


.C(0)CH2CH2(rvPhOPh) 


2.16 


-C(0)o-PhNHPh 


-C(0)CH2(o-PhNHPh) 


-QO^CH2CH2(o-PhNHPh) 


2.17 


-C(0)m-PhNHPh 


-C(0^ai2(m-PliNlIPh) 


*C(0)CH2CH2(m-PhNHPh) 


2.18 


-C(0)p-PliNHPh 


-C(0)CH2(|vPliNHPli) 


-C(0)CH2CH2(rvPhNHPh) 


2.19 


-C(0)o>PhSPh 


-C(O)Cibfo-PhSPh) 


-C(0)CH2CH2(o-PhSPh> 


2.20 


-C(0)m-PhSPh 


-C(0)CH2(m-PhSPD) 


-C(0)CH2CH2(m-PiiSPh) 


2.2 i 


-C(0)p-PhSPh 


-C(0)CH?frvPhSPh) 


-C(0)CH2CH2(p-PhSPh) 


2.22 


-aOto-PhCHoSPh 


-C(0)CH2(o-PhCIbSPri) 


-C(0)CH2CH2<o-Pl)CH2SPh) 


2.23 


-C(0)m-PUCrl2SPh 


-C(0)CH2(in^jCH2SPh> 


.C(0)CH2CH2(m- 
PhCH2SPh) 


2.24 


-CfCttp-PhCIbSPh 


.C(0)C.H2fp-PliCH?SPh) 


-C(0)CH2CH2(p'PhCH2SPb) 


225 


-C(OVndnmnmyl 


-C(0)CH7<ndnmamy1) 


-C(0)CH2CH2fadamantyl) 


2.26 


*C(0)cycIopenry] 


-C(0)C1 b(cyciopcniyl) 


-C(0)CH2CH2(<cyclopemyl) 


221 


-C(0)cvdohexyl 


-QOObCcyclohexyl) 


-CfO)CH?CH2(cyclohexyl) 


2.28 


-C(OK!H90(cvclopcntyl) 


-QO)CI bNI Hcydopentyl) 


-C(0)CH2S(cyclopentyl) 


2.29 


-C(O)CH20(cyclnhcxyl) 


-C(D)C1 bN! Kcyclohexyl) 


-C(0)CW2S(cyclohexyl) 


2.30 


*C(0)pvridin-2«vl 


-C(Q)CH2(pyridin-2-y)) 


-C(0)C1 bCI b(pyridin-2-yl) 


2.31 


-C(0)pyridin-3-yi 


-C<OCT->(pvridiiv3-vl) 1 -C(0)CI bCH2<pyndin-3-yJ) 
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2.39 



2.40 



2.51 
252 



2.53 

T55 
T56 



2.57 



-C(0)pyriUin4-yl 
: C(0)furnn-2-yl 
-C(0)Ibnirv3-yl 



■aO)Cli2<pyridm-4-y!> 
^(0)Qb(tumn-2-yl) 
-aQ)CH2(funm>3-yI) 



-C(Q)Uuophen-2-y] 
C(Q)Uriopbeiv2-yl 

♦C(0)imi(taP-2-yl 
C(0)oxazo-2-yl 



-CCOthioazc^yl 



-C(0)beiaoluran-2-yl 



OQ)ClbWuophcft-2-yl) 
■.C(Q)Clf2(tl)inphen-2>yl) 
-C(Q>C)l2C"Tiida2fv2>yl> 
-C(0)C\ f2(oxa7D-2-yn 
>C(Q)CH2(Ui^azo-2>yl) 

^(0)Q!2^ nzotunm " 2 "y 1) 



2.41 -aO)beroofunin-3-yI 
2 42 | -C(0)heTizoU»ophe»-2-yl 



-C(0)ihiophen-2-yl 
-C(0)benzinudazo-2- yl 



2 45 I -C{0)benzoxazo-2-yI 

2.46 -C(0)benzoihinzo-2-yi 

2.47 -C(Q)c>-Ph(P(Q)Ph3>" 

2.48 -C(0)Ph-2^nuorei^9-vn 

2.49 -C(OW-inrioriiv2-one 

2.50 I -C(0)C(CH3)2NMS02(naphai- 

2^h 



-C(0)pyrrolidin-3-yI-4-<Pl>) 



-C(Q)tetrahvdronnphfh-l-yl 
-C{0)teirahydroisoquiiK>lin-l -yl 



^CfO)CH2(^-benziini0a2Ol-2- 

one) 

-C(OX^H2(/V-<Jjliyan)imida2ol- 

2-one) _ 

.CO- 




0 
U 



~C(0)CH2(hcnzotun*n-3-yl) 
.C(0)Clb(bcnzotJiiophe«-2- 

yi) 



-C(0)CH3(thu>phcn-2-yl) 
-C(0)CH2(hcnzhiiid;izo-2-yl) 



-C(0)Ci 1 2( henzoxazo-2-yl) 



-C(0)C1 l2(benzotliiazo-2-yl) 



.C<0)m-PhfP(0)Ph3> 



-aOWh-3-fflnoren- ( J-yl) 



-C(OMndn»n-2-yl 
>C(0)cyck>pemy]-2-<Ph) 

.C{0)tetrahydrofuraiv3-y]^4- 
(Ph) 

-C(Q)tctinhydronaphilv2-yI 
<I(0)ietntf*ydroisoqumolin-3- 

-C(0)C1 l2(/V-bciiiOxazol-2 
one) 

C(0)CI b(/^dihydrooxazol-2 
onc)^ _ 



- gOCT2CH2(pyridm-4--yn 
gO)CH2CH2(furan^yl) 
C(0)CH2CH2(furan-3-yI> 
: C(Q)CH2CH?(thiophen-2-yI) 
> aQ)CH2CH7(Uiiophen>2-yi7 

C(Q)CH2CH7(in\ida20-2-yiT 
C(0)CH2CH?(oxazo-2-yl) ~ 
<X01CH2CH2(drioazo-2-yl) 
-C(0)CH2CH2(ben2Dfuran-2- 

yto 

C(0)CH2CH2(benzofuran-3^ 

C(0)CH2CH2(ben20thiophen' 
2-vl) 



-C(0)CH2CH?(Hnophen-2-yI) 
<C(0)CH2CH2(benzimida2O- 
2-vt) 



^C(0)CH2CH2(henzoxazo^ 



^C(0)CH2CH2<benzoihiazo-2- 
v» 

C(0)p-Ph(P(Q)P*^ 



-C«D)Ph-4-ffluonm-9-yI) 



-C(OMndol-2-yl 



ox 



-oc' 



o 

6 



<:(O)cycl0hexyl-2-(Ph) 

-C(0)tetntf lydrod) iophen-3- yl- 
4-(Ph) 

-C(Q)cyclopropyl-2.2-(Ph2) 
•C<0)CH2((2'Oxo)indolin-3- 

vD 

- C(0)CH2{^bcnzoihiazoJ-2- 



C(0)CH2<A^dfoydroihiAZol-2- 
one) _____ 




-DC 



O 
He 
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2.58 



2.59 



2.60 



2.61 



2.62 

2,63 
2,64 



2.65 



2,66 




-C(0)N(CH^CH2Ph 



-C(0)pyridin-3-yl-5-(Pb) 



-C(0)C(CH3)20Ph 



-C(O)CH90(o-PhCH2OH) 
■C(0)CH^Q(o-PliCQQH) 
-C(Q)CH?QCo»PiiCQQCH^) 
C(0)CH2CXo-PhCH2COOH) 



N O 




0 

6 



^C{Q>N(C2H5)ClhP»V 



-C<0)Ph-3-(Ci l2(ihiophen-2- 
vl)> 



■C(Q)Cn(C2H5)QPh 

-C(0)C1 l2Q(m-PhCH2Q^0 
>C(Q)CH20Cm-Pl)CQQH ) 

-qO>CH20fm-PhCQQCH3> 



-CCOClbCXm- 
PhCH2COOH) 



-OC O 
l N*0 



.C(Q>N(C3H7)CH2Ph 
-C(0)Ph-3-(CH2Ph) 



-gQ)CH70CH2Pli 
<!(Q)CH2Q(P"PhCH2QH) 
-C(Q)CH20(p-PhCOOH) 

-gOlCH^Ofr-PbCOOCH^) 



-C(0)CH20(p-PhCH2COOH) 



Table 3 



Formula I : A = -B(OH)2 ; X = gunnidinyl ; R 3 = table below ; R 11 = -CH2CH2Ph. 




3.1 



32 



3.3 



3.6 



3.7 



3.8 



-ao>pfa 



.C(0)CHoOPh 



-C(O)o-Ph0H 



-C(Q>o-PhCH2QH 
-C(0>o-PhCOOH 



-qOto-PhClbCOOH 



-CfOtaaphih-l-yl 



-C(0)napluh-2-y! 



>c(ox:H2Pii 



-C(Q)qi2NHPh 



-C(Q)m-PhOH 



■CtOlm-PliCFbOH 
~C(O)m-PhC0QH 



•C(O)in-PhCH2C0Qn 



<SQ)Qb(naphth-l-yl) 



-C(Q)Clb(nnphih-2~yl 



-QO)CH2SPh 



-C(Q)T>PhOH 



-C(0)|vPhCH20K 



-C(Q)P'P»iCQOH 



-qOlp-PhCHoCOOH 



-C(0)CI l2CH2(nnpUM-yt> 



-C(Q)CH2CH2(nnpai-2>yi) 



3.9 



-C(0)o-bipheny! 



-C(01Cll2«vbiphcny[) 



-C<0)CH2CH2fcKbiphenyi) 



C(Q)CJ b(ni-biphenyl) 
.C(Q)CH2(p-bipheny)) 



>C(Q)CH2CH2(m-hipiienyl) 
C(0)CH2CH2(ivbipheny[) 



-C(Q)o«PhOPli 
-C{0)m-PhOPh 



3.15 



-C(O>p-Ph0Pli 



-qO)Qb(m-PhOPu) 
-qO)ah(p-PhOPh) 



C(Q)CH2ffl2(o-PhOPh> 
-C(Q)CH2CH2(m>PhOPh) 



C(Q)CH2CH2(p>PhQPh) 



-qO)o-Pl)NHPh 
-C(0>m^PhNl!Ph 



-C(Q)CH2(o-P^HPii) 
OQM?J-l2<m-PhNHPh) 



C(OCH2CH2(o>PhNHPh) 
-CCQ)CHoCH2(m>PhNHPh) 



3.18 



-C(Q)CH2CH2(p-PhNHPh) 



3.19 



-C(Oio-PhSPb 



3.20 



-C(0)m-PhSPh 



C(Q)Cl>2<tn-PhiSPh) 



.C(Q)CH2CH2(m-PhSPh) 



321 



-qO)p-PIiSPh 



3.22 



-aOkvPhClhSPh 



qO)CH2(p-P^SPh) 

-aoia b(o-piiai2SPi>) 



-C(Q)CH2Cll2(p-PiiSPh) 
C(Q)CH?CH2(o-PhCH2SPh) 
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3.23 r-C(0> m - pilCH 2SPl> 



3.24 >C(Q)p-PhCH2SPh 

3.25 1 • C(Q)ad ninnniyi 
3.26 
3.27 



3.51 



3.56 



C(Q)cyciopenty1 
C(Q)cyclohexyl 

3.28 1 >C(Q)CH?0(cyck>pcmyl) 

3.29 1 -C(0)CH2CXcycloliexyl) 

3.30 -C(0)pyridin-2-yl 

3.31 -C(0)pyriclin-3-y» 

3.32 >C<Q)pyri<lm^yl 

3.33 -gQ)funm-2>yl 

3.34 I <:<Q)furan -3-yl 



3.35 I -C(0)lhiophen-2-yt 



3 .36 | >C(6Mhtophen>2>yl 
337 -C(0)imidnzq~2-yl 



3.38 -C(0)oxnzo-2-yi 



3.39 1 -C(0)ihia_o-2-yl 



3A0 1 -C(0)benzofuran-2-yl 



3.41 I -C(0)benzol*unuv3-yl 
"^42 I -C<0)beircoihtophen-2-yi 



3.43 -C(Q)ihiophen-2-yl 



3,44 I -C(0)benzimidazo-2-yl 

345 -C{0)bcnzoxazo-2-yt 

3,46 -C(0)bcnzo_iiazo-2-yI 

T47 1 -C(0)o-Ph(P(0)Ph3> 



-aO)C)i2(in-PJiCH2SPli) 

>C(O)Cli2(P^CH2SP10_ 
~C(Q)CH2(atomnmyl) 



-C(0)CH2CH2(ni- 
PbCH?SPh) 



>C<Q)CH2CH2Cp-PhCH2SPh> 
•C(Q)CJ-hCH2(ndamantyir" 



^(O)Clb(cyclopemyt) 



>C(Q)CH?CHi((cvclopenTyl) 



-C(0)CH2(cydohexyl) 
-00)0 1 ->N^1 (cy clnpemy I > 



~C(0)CH iCH i (cyclohex y t> 
>C(0)CH2S(cyclopentyl> " 



•C(Q)CH2NH(cyclohexyl) 
<XO)Cil2(pyrirfin~2-yn 



>C(Q)CH2(pyriclm-3-yl) 
>C(0)CH?(pyritlin^-yl) 
■C(Q)CH?(furan-2-yl) 
-C(Q)CH ?( ftiran-3-yl) 



>C(Q)CH2CH2(pyridin>3-yl) 
♦C(Q)CH2CH2(pyridin-4-yl)' 
-aO)CH2CH2(furan^2-yl> " 
>C(Q)Cfl2CH2(funm-3-yir 



-C(Q)CH2(d)iophcu-2-yI) 
>C(Q)CM2(unidazO'2-yl)" 
■C(0)CH?(oxazo-2-yl) 
-C(0)CH2<UiiaTZt>2-yi) 
-C(0)CH2teuoiunui-2-yl) 

-C(0)Cll2(bcnzolunin-3-yl) 
C(0)CH2(bcnzoUiiophen-2- 

yi) 



-C(Q)CH2CH2(Uriophcn-2-yl) 
-C(Q)CH7CH2(imidazo-2>yir 
•C(Q)CH 2CH7(oxazo2-ylP 
C(Q)CH2CH?(mioazo-2-yl) 
C(0)CH2CH2(benzoiuran-2- 
vl) 

-C(0)CH2CH2(benzofuran-3- 
vl) 

C(0)CH2CH2(benzolhiophen- 
2-v!) ~ 



-C<Q)C1 l2<ihiophcn-2-yl) 
-C(0)CU l2(bc«zimitlazo-2-yl) 

-C(0)CM2(boww>5<nzo-2-yl) 

-C(0)CI!2(tonzoihiazo-2-yl) 

-C(0)m-Ph(P(0)Ph^) 



-aO)CH2CH?(0Hophen-2-yI) 
-C(0)CH ?CH2(^enzimida2c>- 
2-vl) ________ 



^C(0)CH2CH2(benzoxazo-2- 

vO 

-C(0)CH2CH2(benzothiazo-2- 

-C(0)p-Pl)(P(0)Ph3) 



^{Q)Ph-2-(nuorcn-<>-v» 
-C(OW-in(loHn-2-onc 
-C(0)C(CH3)2NHS02(rapli«l»" 

2-vl) 

-C(0)pym>lidin-3-y!-4-(Ph) 

-QQlictnihyibttnnphih- 1-yl 
-C(0)ietraJiydjnisoquHioIin*l-yl 



CXO)Ph»3-<fluoren-<)-v)) 
-C(O)tiK*0tin-2~ 
.C(0)cyc!opcni yl-2-{ Ph) 

-QO)!cuahydrofiiKm-3-yl-4- 

<XQ)tcirahydronnphU>-2-y) 
-C(0)ictrahydroisoquinolin-3- 

yi _ __. 



.C(Q)Ph-4-(flnoren-9-vl) 
-gO)in_t>l-2-v) 
-C(0)cycloIiexyl-2-<Ph> 

-C<0)tetrahydroiluophen-3-yl- 
4-(Ph) 

-C(Q)cydopropyl-2.2-(Ph2) 
■C(0)CH2(<2-oxo)mdoiin-3- 

v!) ________ 



3.54 | -C(0)CH2(W-bcn_imidazo]-2- 
one) 



•.aO)CH2(A/-bcnzoxazol-2- 



-C(0)CH2(W-benzothia20l-2- 
one) _ 



3.55 | -C(0)Q.2W'<iil'y^ mijnWllzt>1 - 
2-one) 



.C(0)C1 l2(Af-di)iydrooxazol-2- 
nne) 

~CO- 



C(0)CH2(^dii)ydioihiazol-2™ 
one) 



/07 
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3.57 


O 
ii 

nr /~N NH 

0 


o 

u 

-oc'1_? 

0 


* 

0 

0 


** CO 

3.58 


-oc o 


V 


N O 


3.59 


-C(0)N(CHs)CH2Pii 


-C(0)N(CoHs)CH2Ph 


-C(0)N(C3H7)CH2Ph 


3.60 


^C(0)pyridiii'3-yKV(Ph) 


-C(0)PlH3-(CH2(ihiophen-2- 

vm 


-C(0)Ph-3-(CH2Ph) 


3.61 


.aO)CfCHi)70Ph 


•C(0>CH(C2H5X>Ph 


.C(0)CH20aF2Ph 


3.62 


-C<0)CHoO(o-PliCH20H) 


-QOCl^Ofn^PhOHOH) 


-C(0>ai20(rvPiiCH20H> 


3.63 


-C(0)CH20<cvPhCOOH> 


-QOiClbOfm-PhCOOH) 


-CfOKIIhOf p-PnCOOH ) 


3.64 


-C(O)CH->O(0-PliCOOCFh) 


-aOCIhOdn- pucooa U) 


-aC^ObOCp-PhCOOCH^) 


3.65 


-aO)CH2O<o-PliClbCO0I I> 


-C{01CIl20(m- 
PhCIbCOOH) 


-C(O)CH2O(p-PhCH2CO0H) 


3.66 


-oc o 

N O 

& 







Table 4 



Formula I : A = -B{OH)2 : X « jrunnidinyl ; R 3 ■ mble below ; R 11 » -Ph. 





.1 




.3 


4.1 


-C<0)Pb 


-CCOOfrPh 


-aO)CH 2 CH2Ph 


4.2 


-C(0)CH20Ph 


-C(0>CH2NHPh 


.aO)CH2SPh 


4.3 


-CfOto-PfiOH 


-CTCHm-PhOU 


-CfO)p-PhOH 


4.4 


-C(0)o-PhCH?OM 


-CCOm-PhClbOH 


-C<0)p-PhCH20H 


4.5 


-CfO>o-PhC001I 


-CKHm-PhCOOIl 


-aOVPhCOOH 


4.6 


^C(0)o-PliCH2COOH 


-C(0)m-PhabCOOH 


-C<0)p-PhCH2COOH 


4.7 


-C(0)naplu!i-l-yJ 


-C(0)CH2(naphU^l-yl) 


.C(0)CH2CH2(noptii-l-yl) 


4.8 


-C(0)naphih-2-yl 


-C(0)Cll2(naphlh-2.yl 


-C(0)C1 l2CH2(napA-2-yl) 


4.9 


-C(0)o-biphenyl 


-C(0)CH2<o-biplicnyn 


.C(0)CH2CH2(<vhiphenyl) 


4.10 


-C(0)in-biphenyl 


C{0)CH2(rn-bipheiiyI) 


^C(0)CH2CH2^biplienyl) 


4.12 


-C(0>p-bipbenyl 


-C(0)CJi2(p-biphcnyl) 


.aO>C!!2CH2(p-biphenyl) 


4.13 


C(0)o-PhOPh 


-C(0)CIl2(o-PhOPb) 


-C(0)CH2CH2(a-PhOPh) 


4.14 


-C(0)m-PhOPh 


-C(0)Ql2<m^PhOPD) 


-C(0)CH2CH2(m-PiiOPii) 


4.15 


-C(0)pPhOPh 


-C(0)CI!2<p-PhOPh) 


-C(0)CH2CH2fp-PhOPn) 


4.16 


-C(0)o-PhNHPh 


-CrOOW^PhNHPh) 


•C(0>CH2CH2<(vPliNHPh) 


4.17 


-aO)m-PliNIIPIi 


-aO)CH2^n-PliNHPh> 


•C(OK!H2CH2(m-PJiNHPW 


4.18 


-C(0)p-PhNHPli 


^(O)Clb(p-PWNHPh) 


-C(0)CH2CH2(p-PhNHPh) 


4.19 


-CfOto-PhSPh 


-aO)CH2<o-PUSPli) 


^(CWObCHoCo-PhSPh) 



> 
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4.24 



4.27 



4..53 
4.54 



4,55 



- C(Q)m-PhSPh 
C(Q)p-PhSPh 
>C(Q)o-PliCH2SPh 
-C(0)m-PIiCH2SPh 



-C(Q)adamnnty) 
-C(Q)cydopentyl 
C(Q)cyckihexyl 



*C(Q)CH20(cyc)opentvl) 
-C<Q)CH2Q(cyc1ohcxy!) 
-C(0)pyridin-2^ 



~C(Q)pyridin-3-yl 
-C{Q)pyritlin4-yl 
-C(Q)fun->2-yl 



4.34 -C(Q)funin-3>yl 

4.35 -C(0)U)ioplien-2-yr 

4.36 I -C(Q)lhiophen-2-yI 



4.41 -C(0)bcnrofnnm-3-yl 



4.42 | ♦C(0)benzoiiiiophcn-2-yl 



4.43 | -C(0)tJiiophen-2-y) 

4.44 C(0)henzimidazc>-2-yl 



4.45 -C(0)henzoxnzo-2-yl 



4.46 I -C{0)bcnzoiiiin2cv2-yl 

4.47 -C(0)o-Ph(P(0)Ph3> 
4.4R I <:(Q)Ph-2-(fltmr.n-9-yn 
4.49 
4.50 



-C(Q)CH2(m-PhSPh) 



gQ)CHoCH2(m-PhSPh) 



♦aO)CH2fp-PhSPh), 
.C(0)0!2(m-PhCH2SPh) 



-C(0>CH?CH2(p-PhSPD) 
■gO)CH2CH2(o-PhCH2SPh) 
*C(0)CH2CH2(in ~ 
PhCI-bSPh) 
-C(Q)C H 2 CH 2 (p-PhCH jS Ph) 



-C(Q)C1 I2(nctomfinty \) 
-C(Q)CH2(cyclopcmyl) 
-C(O)CH2(cvclohexy0 



<:(Q)CH2CH2(adamanryl) 
■C(Q)CH2CH2((cyclopentyl) 
-C(Q)CH2CH2fcyclohexyir" 



-C(Q)CH2Nl-l(cyclopentyn 
»C(Q)CH2NH(cyciol)exyl) " 
>C(0>CH2(pyndin-2-yn 



-C(0)CJ*2S<cyrtopentyl) 
>C(Q)CH2S(cyciohexyn 
.C(Q)CJi?CH2(pyridin-2-yl) 



-C(Q)CH2(pyridin^yi) 
-C(Q)CJl2(f"nin-2>yl) 
-C(Q)CH2Cfufnn-3-yl) 
<!(Q)CH2Wiiophen-2~yl) 



»C(Q)CH2CH2(pyridin^yl) 
-C(Q)CH2CH2(pyndm^yl) 
C(0)CH2CH2(furan-2-yl) 
-C(0)CH2CH2(furan-3-yl) 
-C(Q)CH 2CH2(ihiophen-2-yl) 



-C(Q)CH 2CH2(Uriophen-2-yI) 
C(0)Cl]2CH2(iniidazo-2-y]) * 



-C(Q)CH 2CH2(oxazo^2-yt> 
-C(0)CH2CH2<ihioazp-2-yl> 



-C(0)CH2CH2(benzofDran-2- 



•C(0)Cll2(bcn2ofunm-3-yl) 
-C(0)CH2(ben20!liiopl]en-2- 



-C(0)CH2CH2(henzofuran-3- 
vn 

C(0)CH2CH2(benzothiophen- 
2-vl) 



-C(Q)Cll2(diiophen-2-yl> 
-C{0)CH2<bcn2imid— o-2-yl) 



>C(Q)CH2CH2(thiophen-2-yl) 
^C(0>CH2CH2(bcnrimic!a2^" 
2-vl) 



-C(0)C1 l2(bctizoxazo-2-yl) 



-C(Q)Ctt2CM2<bemoxizo-2- 
vl) ______ 



-C(0)CH2(t>cnzothiazo-2-yi) 

-C((J>m-Ph(P(Q)Ph3) 
^(0)Ph-3'(n»oren- ( _-vt) 



-C(0)CH2CH2<ben20thiazo-2- 
-C(Q)p-PMP<Q>Ph3> 



^(Q)Ph-4-(nuort>n-9.yt) 



-C(OWndolin-2-one 
-C<0)C(CH3)2NHS02(mph_> 

2__vl) 

C(0)pynolidin-3- yI4-<Ph> 

-C(Q)icirahytJn)»nphUi- 1 -yT 



-aO)imlolin-2-yl 
~gO)cyc!opcmyU2-<Pl) j 

C(0)lcurahydrol *urai>-3-y 1-4- 

(Ph) 

-QO)tcinilwdronaphlh-2-yl 



-C(0)lciraliydroLsoquiimlin-]-yl -C(0)ictrahydroisoquinolin-3. 

j_j 

-C(0>CI l2(^benziinidazol-2^ I ~aO)n l2(A^bcnzoxnzol-2- 

one) t 



C(0)CH2(^dihydroiinidn2oi- -CXO)C\ l2(N-dttiydrooxnzi>l-2. 
2-one> " I 



-C(Q>indnU2-yI 
-C<0)cydohexyl-2-{Ph) 

-C<O)tein_ny_othi0phen*3-yl- 
4-tPh) 

-gO)cyclopropyl-2 t 2-(Ph2) 



-C(0>CM2((2-oxo)jTidonn-3- 

vtt 

-C(0)CH2W-benzoihiazol-2- 

onc) 



-C(OX^H2(^-dihydrothiazol-2- 
one) 
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4.56 


CO- 


f co- 


COr 
< ? 


4.57 


0 

u 

^•w NH 
-OC tj 


0 

II 

0 


O 
If 

0 


4.58 


-oc o 

o 


-OC^ 

N 


N O 

\ ....# 

o 


4.59 


-aOMOhObPli 


.C(0)N(ColIs>CH2P^ 


-C{0)N(C^H7)CH2Ph 


4.60 


-C(0)pyridm-3-yl-5-(Ph) 


.aO)Pli--Kai2<tl"ophen-2- 
yl)) 


C(0)Ph-3-(CH2Pli) 


TSl 


-C(OiaCH^)?OPi) 


-C<0)C]I{C2ll5K>Pii 


-C(0)CH90CH2Ph 


4.62 


-C(0)CH;>0{o-PhCJ !?OH) 


•C(0)CMoO(fn-PhCH70I I) 


-aO)CHoOCp~PhCHoOH) 


4.63 


-aOlCH^o-PhCOOH) 


-aOjCItotKm-PliCOOHl 


-C(0)CIl20(p-PhCOOH) 


4.64 


-C(0)CH20fo-PUCOOCH3) 


-C(0)CH20<m-PhCOOCH3) 


-C<0)CH*>O(p-PhC00CH 3) 


4.65 


-aO)CH20(o-PhCH2COOH) 


-G(O)Cil20(m- 
PhCHoCOOH) 


•C(0)CH20(p-PhCH2COOH) 


4.66 


-OC o 
l N M 0 

c 

o 
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Formula I: A = -B(OH) 2 : X =* grnmidinyl ; R 3 = table below ; R 11 = -CH 2 (na P hth-2~yl) 



3 



-C(0)Ph 

-C(0)CH2OPh 
-C(Cfto-PhOH" 
-C(0)o-PhCH20H 
-OOlo-PhCOOH 
>aO>o-PhCH9COOH 

-C(Q)naphUi-l-yl 
-C(Q)naphih-2yl 
-C(Q)o-biphenyI 



-qO)CH7Ph 



-C(Q)m~bipheny) 
■C(Q)p-biphenyi 

>C(Q)o-PhOPli 
-C(Q)m-PhOPh 

-C(0)p-PhOPh 
C(Q)o-PhNHPh 

■C(Q)m-PhNHPU 



■C(Q)p-PnNHPh 
~C(Q)o-PhSPh 
-C(Q)m-PhSPh 
•C(0)p-PhSPh 
C(0)o-PhCH 2 SPh 



5.23 I 'C(0)rn-Phai 2 SPD 

5.24 I -C(0)jvPhCJl2SPn 

-C(0)adamantyl 
^C(Q)cyclope!Ttyl 
■C(0)cvciohexyi 



-C(0>CM2NHP^ 
■C(Q)m-PhOH 
-C(Q)m PI1CH2OH 
qOlm-PhCOOH 



.C(0)m>PhCH2C00H 



C(0)CH 2 (naphd>~l-yl) 
C(0)CH 2 (naphih-2'yl 
C<0)CH2(o-biphenyl) 
.C(0)CM2(m-bipi>enyl) 
>C(Q)CI[ 2 (p-biplienyl) 

- CCO)CH 2 Co-P^QPh) 
q03CH2(Tn-PhOPh> 

C(0)CH2(p-PhOPh) 
^(Q)CH 2 (o-PhNHPIi) 

C(0)CH2(m>PhN11Ph> 



-C(0)CH2CH2Ph 



-C(0)CH2SPh 



-aO)f>PhOH 
C(0)rvPhCH 2 OH 



-C(Q)i>PhC0OH 



-C(Q)p-PbCH2C00H 



-C(Q)CH?CH2(oapth-l-y)) 



>C(0)CH2CH 2 (napth-2-yi) 



>C(0)CH2CH2(o-bi P fienyl) 



-q01CH2(p-PhNHPh> 
^(Q)CH2(o>PhSPh) 

C(Q)CH 2 (p-P^SPh) 
^C(0)CH2(o-PliCI l 2 SPh) 



-C(Q)CH2CH2(m-biphenyI) 
-C(Q)CH2CH2(pbipheny))_ 

^(Q)CH2Cti2Co-PbO^) 
C(Q)CH oCH2(m-PhQPh) 
-C(Q>CH2CH2^-PbOPh> 



C<Q)CH 2 CH2(p-PhNHPh) 
C(Q)ChbCH2(m-PhNHPh) 



528 I >C(0)CH20(cyclnpentyl) 



>C(Q)CH2Q(cyclohexyl ) 
■C(Q)pyTidin^yl 
C(0)pyridin-3-yl 



C(Q)pyridin-4-yl 
-qO)furan-2-yl 
.C(0)furaiv3-yi 



535 MC(0)Unnphen-2-yl 



5 36 J-C(0)lhiopheu-2-yl 

537 -C(0)!midazo^yT 

538 I -QOteazo-2-yl 



539 r 7 C(Q)ibinnzo-2>y) 



-C{0)CH 2 <m-PhCH 2 SPii) 
C(0)CI!2(P-P^ H 2SPh) 



C(0)CH2^dnmnmyl> 

>C<0)CH2(cyclopcn"ryl) 

^aO)CH 2 (cYcloliexyl) 



-C(Q)CH2NH(cyctohexyl) 
-aO)CH2(pyridin-2-yl) 
jC(Q)CH2(pyridiiv3-yl) 



-C(Q)ai2(pyridin-4-yl) 
-C(Q)Cll2<^n>n-2-yl) 
C(0)Clh(ruran3-yl) 



-C<0)Cn 2 (diiophen-2-yl) 



C(O)CH2(tl»oplicn-2-y0 

>C(0)CH2(imidazo-2-yl) 
>C(0)CH2(oxa2o-2-y» 

-C.(0)CIl2(thioa»>2-y». 



-C(0)CH 2 CH2(p-PhNHPh) 
: C(Q>CH2CH3(o-PbSPh) 
- C(Q)CH2CH 2 (m-PhSPh) 
C(0)CH2CH2(p-PbSPh> 

C(0)CH2CH2(o- 
PhCH 2 SPh) 



-C(0)CH2CH2(m- 
PhCH 2 SPh) 



C<0)CH 2 CH2(P- 
PhCifrSPh) 

> C(Q)CH2CH2(adamantyl) 
C(Q)CH2CH2((cydopentyl) 
C(Q)CH2CH2(cycIol]exyir 



-C(Q)CH 2 S<cyclopencyl) 



>C(Q)CH2S(cyclobexyl) 
C(Q)CH2CH2(pyndin^y1) 
-C(Q)CH2CH2tpyridin>3-yl) 



€(Q)CH2CH2(pvridin-4-yl) 
-C<Q)CH 2 CH2(funm-2-yl> 
aO>CH 2 CH2(tunvn3^1) 



.C(0)CH2CH 2 (thiophen-2- 
vl) 



^C(0)ai 2 CH2(ibjophen-2^ 

vH 

C(Q)CH?CH2(imidazcv2-yl> 



-C(Q)CH2CH2(oxa2D-2>yl) 
-C(Q)CH7CH2(tHioa2Q>2>yl) 



tnf 
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5.40 



5,41 



5.42 



5.43 



5.48 



5.40 



5.50 



-C(0)benzofuran-2-yl 



-C(0)benzot"uran-3-yl 



C(0)benzothiophen-2-yl 



C(0)thiopbeii-2-yl 
C(0)benzimitlnzo-2-yI 
C(0)benzoxazo-2-yl 
-C(0)benzotbiazo-2-yl 



.€<0)o-Ph<P(0)Pln) 



-C(QW-indolit>~2-cwe 



C(0}C<CH3)2NHS02(naphth 
-2-vl) „ 



-C(0)CH2< bcraotuixin-2-y 1) 



-C<0)CH2(benzoiuran-3-yl> 



-C(0)CH2(bc«zolliiophen-2 



-C(0)CH2(iiuophen-2-yl) 
-C{0)CH2(benzimitlazo-2yl) 
-C(0)CH2(bcnzoxazo^yl) 
-C(0)CH 2CbenzoUiin20-2 -y I ) 
-C(O)m-Ph(P(0)Ph;0 



-C(Q)Ph-3-(flttorcn-9-vl) 



-C{0)CH2CH2(benzoturan< 
2-vl) 



-C(0)CH 2CH 2( benzofuran- 
3-vl) 



C(0)CH2CH2(benzothiophen 
-2-v)> 



C(0)CH2CH2(lbiophcn-2. 
vH 

-C(0)CH2CH2(benamidazo- 
2-vl) 

-C(0)CH2CH2(beiaoxazo-2- 
vli 

C<0)CH2CH2(benzotbia2o- 
2-vl) 

-qO)p.Ph(P(Q)Ph3) 



-C(0)Ph^Mfluoren-9-vO 



■CfOVinctolin-2-yl 



-C(0)cych>pemyl 2-(Ph) 



-C(0)indnl-2-vl 



C(0)cyciohexyi-2-(Pb) 



5.51 



5.52 



533 



5.54 



-C<0)pyrrol!din*3-yl-4-<Ph) 



<XO)tcirahydroturan-3-yi-4- 
(Ph) _____ 



-C(0)tetrahydroihiophen-3- 
vM-(Ph) 



-C(Q)tetrahydronapluh- 1 -y 1 
"C(0)ietrahydroL<;oqu!noIin* 

i-yi _____ 



-C(0)CH2(^-benzimida20l- 
2-one> 



•C(0)teirahydronaphth-2-yl 



-C(Q)cyctopropyl-2a-(Ph7) 



-C<OHetfidiydiwoquinolin-3' 

Yl 



-C(0)CH2((2-oxo>indolin-3- 

vl) _____ 



.C(0)CH2< w -benzoxa2ol^2- 
one) 



-C(0)CH 2(A^-benzothiazol-2^ 
one) 



5.55 



5.56 



5.57 



5.58 



.C<0)CH2(A/- 

dih vdroimida7.ol-2-one1 



-C<0)CH2(/V-dihydrooxazoI« 
2-one) 



-C(0)CH2(/^-dihy-In>Uiiazol' 
2 -one) 




CO- 




-OC 



o 

N W NH 

o 



o 

0 



o 




0 

6 



•oc o 

N O 



539 



C(0)N(Chh)CH2Ph 



■C<Q>N(C2ll5)CH2Ph 



^{0)N(C3H7)CH2Ph 



5.60 



5.61 



-C(0)pyridm-3-yl-5-(P!» 



-C{0)Ph-3-(Clh(i!iiophei^2- 
vl)) 



-C(0)Pb-3-(CH2Pb) 



-C(0)C(CH^)20Pi) 



-C(0)Cll(C2l»sH>Ph 



C{0)CH20CH2Pb 



/ ^9- 
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5.62 
j.63 
5.64 
5.65 



5,66 



-C(0)CH2O(o-rcia42OH) 
-C(Q)CH2Q(Q'^COUH) 

-C(Q)CH tO(o>P1i COQCH £ 

-C(0)CH 2 0(o- 

PhObCOOH) 




C(Q)CHoO(m-I>hCH20II) 
; aO)CH20fm-Ph«)OH) 
-CACHCHoOi m - PbCOOCH 



-C(0)CH 2 0(m. 
PhQbCOOH) 



- gO)CH20(p-P^CH2OH) 
C(Q)CH20(p-PhCOOH) 
C(0)CH?0(p-PiiCOOCH;Q 



-C(0)CH20(p- 
PhCH^COOH) 



Table 6 



Formula 1 : A = *(OH) 2 : X = -CH 2 NH 2 ; R 3 = table below ; R 1 ' = CH 3 



6.19 



-C(0)Ply 
-C(Q)CH20Ply 
■C(Q)o-PhQ>r 



-C(Q)tvPhCH2Qil 
-C(0)o-PhCOOH 
-C(Q)o-PhCH2COOH 

-C(Q)naptuh-l-vl 



-C(0)nnphth-2-yl 



-C<Q)o-biphenyl 

.C(Q)m-biphenyl 

-C(Q)p-btphenyl 

-C(Q)o-PHOPii 
-C(0)ro-PhOPh 
"-C(Q)p-PhOPh 
•C(0)o-PhNHPh 



C(0)m-PhNHPh 
*C(0)p-PhNHPh 
~C(0)o-PhSPh 



6.20 I *C(0)m-PhSPh 



6.21 |-C(Q)p-PhSPh 



6.22 I -C(0)o-PhCH2SP]) 



6.23 I ^C(0)m-PliCH 2 SPh 



624 TC(0)p-PhCM2SPb 



625 -C(0)adamamyl 



6.26 I -C(Q)cyclopcniyl 



6.27 T-C(0)cyclohexyl 



■C(Q)Ci f gOtcyclopentyl) 
C(Q)C1 l2Q(cycto )>exyn 
.C(0)pyridin-2^yT 



C(0)CH2Pb 
-C(0)CH2NHPb 



-CfOlm-PhOM 
-C(Q)m-PbCH20H 
~C(0)m-PhCOOH 
-C(Q)m>PhCH 2 CQQH 

-C(0)CH 2 (naphui-l-y)) 



.3 



€(Q)CH2CH7PA 
.C(0)CHhSPh 



-C(0)tvP»)OH 
.C(0)P-PfrCH2PH 
>aO)!vPhCOOH 
.C(Q)rvPhCli2COQH 
-aO)CHoCH 2(nnpih-l -yl) 



aQ)CH 2 (naphth>2^yl 
-C(0)CH2(o-bipheny1) 
^C(Q)CH2<m-biphenyl> 

-C(Q)CH2(f>'^P hen y^ 
C(Q)CH2(o-PhOPh) 

>C(Q)CH2(m-PhQPh) 

: C(0)CH2(r>-P^Q ph > 

" ■aO)CH2(o-PhN»Ph) 
>C(0>CH 2 tm-PHN]IPh) 

^■(U)CH2(p-PhNHPh) 
-C(Q)CIl2(o>PhSPh) 
-C(Q)CH2<m>PhSPh) 
-C(Q)CH2(p-PhSPli> 



•C(0)CH 2 CH2(nnpih-2-y)) 
^C(Q)CH7CH2(o»biphenyl) 



-C(0>CH 2 CH2(m>biphenyl) 
>C<0)a^2CH2(p-biphenyir 
<:(Q)CH2CH2CoPliOPb) 



-C(Q)CT 2 CH2(Tn-PhOPh) 
>C(0)CH2CH2(p-PhOPb) 
-C(Q)C1 1 2CH7(Q'PbNHPh) 
-C(0)CH 2 CH2(m-PhNHPh) 

.C(Q)CH 2CH 2 (p-PhNHP^~ 
■C(0)CH2CH 2 (o-PhSPh) 
-C(Q)CH2CH2(m-PhSPf>) 
-C(Q)CH 2 CH2(r>-PhSPri) 



-C(0)CH2<o-PhCH 2 SPh) 



-C{0)CH2CH2(o- 
PhCH2SPfa) 



.C(O)CH2(m-PhCH2SPI0 
-aO)C)l2(p-PbCH2SPJ)) 



-C(0)CH2CH 2 (m- 
PhCH^SPh) 



C(0)CH2CH2(P- 
PhCHiSPh) 



-C(0)Cll 2 (^nmnntyl) 
-C(0)CH 2(cyclopcmyl) 



-C(0)CH 2 CH2(a<inmaniyl) 
-C(0)CH 2 CH2((cyclopemyl) 



-C(0)CH?(cyclohcxyl) 



>C(Q)C 1 1 2NlI(cyc lopen \ y I > 
-CCCKClbNl KcyctohexyO 
~gO)CH2(pyriam-2-yl) 



.C(Q)CH2CH2tcycloUexyl) 
C(Q)CH?S(cyclopemyl> 



•C(Q)CH7S(cyclohexyn 
-C(0)CH?CT2(pyricHn-2-yl) 



<73 
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632 



633 



6.34 



635 



636 



637 



638 



639 



640 



641 



642 



643 



644 



645 



646 



C(0)pyridin-3-yl 



>CrO)CHo(pyridin>3-yl) 



-C<U)CH2CH2(pyri(Jtn-3-yl) 



C(0)pyridin-4-yl 



-CfQ)CH2<pyriclin-4-y») 



■C(QlCH2CH2(pyndin^yl) 



-CCO)funin-2-yl 



-C(Q)CH2(ft»an-2-yl) 



-C(0)CH2CH2ffuran-2-y!) 



>CfO)furao*3-y( 



^(OlCHoffarnn^-yl) 



-qOlCHoCHoO'uranO-yl) 



-C(0)dHophcn-2-yl 
-C(0)thiophen«2«yi 



-C(0)CH2(Hiiophen-2*yl) 
-C(0)CHo(iliiopl»cn-2-yl) 



►C(0)CH2CH2(diiophen-2- 
vl) 



-C(0)CH2CH2(diiophen-2- 



■C(0)imidazo-2-yl 



■C(0)CHo(imidnzo-2-yl> I -C(Q)CH2CH2(irmdaz<K2-yI) 



-C(0)oxazo-2-yl 



-C(0)CH2(oxa2o-2-yn 



C(OK:H2CH2(oxazo^yl) 



-C(0)diioazo-2-yl 



-C(Q)CH?(diioazo-2-yl) 



-CCO>CH2CH2(thiPa20>2-yl) 



-C(0)benzofuran-2-yl 



-C(0)CH2(benzofunm-2-yI) 



-C(0)CH2CH2(benzofuran- 
2-vH 



-C(0)benzoturan-3-yl 



-C(0)CI l2(bcnzot'ora«-3-y!) 



-G(0)CH2CH2(benzofuran- 

3-vn 



-C<0)benzcuhiophen-2-yl 



-C(0)diioplien-2-yI 



«C(0)CH 2(bcnzuihiophen*2 
-C(0)CH2<dnophen-2-yI) 



C(G>CH2CH2(benzoUhiophen 
-2-vI) 

-QOO 2CH 2( thiapheo^ 2 - 



-C(0)benzimidaza-2-yl 



-CCO)CH2Cbcnzimidazo-2-yl) 



-C(0)CH2CH2(benzimidazo- 
2-vl> 



-C{0)benzoxa20-2-yl 



-C(0)CI l2(bcnzoxazo-2-yl) 



-C(0)CH2CH2(benzoxazo-2- 
vl) 



-C<0)bcnzodiiazo-2-yl 



-C(0)CH2<bcnzoiliiazo-2-yl) 



-C<0)CH2CH2(benzoihiazo- 
2-vl) 



-C(0>m-Ph(P(0)Ph3) 



-C(0)p^MPfO)Ph3> 



6.4R 



-C(O)Ph-2^n«oren-0^n 



-C(0)indn1ro-2-vl 



-aO)indoI-2*vl 



6.50 



631 



C<0>C(CI l3)2NHS02(naphtli 
-2-vl) 



-C(0)cydnpeniy!-2~(Ph) -C<0)cyclohexyl-2-(Ph) 



-C(0)pyrrolidm-3-yl-4~(Ph) 



-C(0)ic[rabydrnfuran-3-y!-4- 
(Ph) 



-C(0)ieirahydroihioplien-3- 
vl-4-(Ph) 



632 



633 



-C(0)ietrahvdmnanhdi-l-yl 1 ^(Q) tetnriwdronnphlh-2-yi | -C(Q)cyclopropyl-2.2-(Ph2) 

-C<0)C1 l2«2-oxo)indolin-3- 
vl) 



-C{0)ietraliydroisoquino!in- 

i-yi . 



-C(0)tcirahydroisxK|uinolin-3- 



6.54 



635 



-C(0)CH2(W-bcnzimidazoi- 
2-one) 



-C(0)CH2(N-bi:«zoxazoK2- 
one) 



-C(0)CIi2(^-benzothiazol-2- 
one) 



.C(0)Cli2(^ 
dihvdroimidnzol-2-one) 



-C(0)CIl2(^dihydrooxazol- 
2-rme) 



-C(0)CH2(A'-dUiydroihiazoi« 
2-onc) 



636 



637 



O 
N W NH 



-OC 



-OC 
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6.58 



6.59 



6.60 



6,61 
6.62 
6.63 
6.64 



6.65 



6.66 




-C(0)N(CH^CH2P1> 



-C(0)pyridin-3-yl-5-(Pb> 



- gO)CfCH3)20Ph 
C(Q)CHoO(o>BiCH20H) 

C(0)CH90(o-PbCOOH) 




-aO)CHoO(o-PbCOOCH:Q 



-C(0)CH 2 0(o- 
PhCH2COOm 



-OC O 




N 



6 



C(0)N(C2H5)CH2l!!L 



-C(0)Pli-3-(CH2Ciftjophen-2- 
vl)) 

-ad)CH(C2Hs)OPH. 



-C(Q>CH20(m-PiiCH20H) 
<l(Q)CH?Q(m-PhCOOH) 



-C(0)CH20(in- 



-OC O 
N O 



-C(0)N(C^H7)CH2Ph 



>C<0)Ph-3-(CH 2 Pb) 



~C(0)CH 2 0(p-PbCH20H) 
-C(0)CH?0(p-PbCOOH) 



-C(Q)CH 2Q(p-PhCOQCH 3) 
►C(0)CH20(p- 
R1CH2COOH) 



Table 7 



Foimula 1 ; A = -B(OH) 2 ; X - *CH 2 NH 2 ; R 3 - table below ; R 11 = -CH 2 (p-PhOH>. 



7.1 



7.2 



73 



7.7 



7.9 



7.10 



7.12 



7.15 



A 



-C(0)Ph 



-C(0)CH 2 OPh 



-C(0)p-PI)OH 
-C(0)o-PhCH 2 OH 



-C(0>o-PhCOOH 



.C(0)o-PhCH2COOH 
■C(0)napluh-l-yl 



-C(0>naphih-2-yl 



-C(0)o~bipbenyI 



.C(0)m-biphenyl 



~C(0)P-biphenyi 



.C(0)o-PbOPh 
C(O)in-Ph0Pb 



-C(0)p-PhOPh 



C(OV>»PhNHPh 
.C(0)m-PbNUPh 



C(0)n-PhNHP b 
C(Q)c>-PhSPh 
C(0)m-PbSPb 



C(Q)p-PbSPt) 
GXOo-PbCHoSPb 



-C(U)CH2Pb 



-ao}cii?NiiPi) 



-gC)>m-PhOIj 
-C<Obn-PhCH20H 



-C(U)m-PhCOOH 



C(Q)in-PbClbCOOH 
C(Q)CH*?(nnphUi-l-y)) 



^(O^ibCo-biphcnyl) 



^C(0)Cll2(m-biphenyl) 



.C(0)CH2<P-PhNllPh) 

" -CfO>CH2(0"PbSl > h>_ 
C(0)CH2<"^PbSPb) 



•C(C))ai2<P-PbSPh) 
^(0)Cll 2 («-I > bCll2SPb) 



.3 



-C(0)ai2CH2Pb 



-ao)ai2SPh 



>C(())p>PbOH 
.C(0)p-PbCH 2 QH 



-C(O)fvPbCH2CO0H 
-C(0>CH2CH2tnapth>l-yl) 
-C(Q)CH?CH?(napi]i-2-yl) 



-C(OlCH2CH2(P-biphenyl) 



^C(Q)CH2CH2(o-PbOPb) 
C(Q)CH 2 CH 2 (m~PhOPh) 



-C(0)CH 2 CH2(Q'PbNHPb) 
C(Q)CH2CH2(m-Pl)NHPb) 



.C(Q)CH2CH2(P-PbNHPh) 
.qO)CH2CH2(o-PbSPh) 
-C(0)C.IbCH2(ni-Pl)SPh) 



■CCOlCHiCH^p-PhSPh) 
^(0)CH2CH2(o- 
PbClbSPb) 
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7.23 


-C(0)m-PhCH2SPh 


-C(O)CH2(m-PhCH2SP10 


-C(0)CM2CH2(m- 

PllCH2SPll) 


7.24 


-CCOp-PhCHoSPh 


-C(0)CJl2(p-PliCH2SP]i) 


-C(0)CH2CH2(p- 
PhLn2arJi) 


7.25 


~C(0)adamantvl 


-C(0)CH?(adamaaryl) 


-C(0)CH2CH2(adamajuyl) 


7.26 


-C(0)cyclopenty! 


-C(0)CH2(cyclopemyI) 


-C(0)CH2CH2((cyclopeaiyl) 


7.27 


*C(0)cycloaexyl 


^C(0)CH2(cyclohexyl) 


.C{OKH2CH2(cyclohexyl) 


7.28 


-C(0)CH20(cvclopemyi> 


-CCOObNI Ncyctapentyl) 


-C(0)CH2S(cyclonentyl) 


7.29 


-C(0)CH20(cycloliexyl> 


-CCOCHoNHfcyclohexyl) 


-C(O^CH2Sfcyclohexy]) 


7.30 


^C(0)pyridin-2-vl 


-C(0)CH2<pyridin-2-yl) 


*C(0)CH2CH2(pyridin-2-y» 


7.31 


-C(0>pyridia-3-yl 


.C(0)CH2(pyridin^«y!) 


*C(0)CH2CH2(pyridin-3^yl) 


7 32 


-rrfMnvridin-4-vl 


-C(0)CHo(pyrid!n-4-yl) 


-C(0)CH->CHo(pyridia-4-yi) 


733 


-C(0)iurnn^2-yl 


-C(0)CH2(funn.2.yl) 


-C(0)CH2CH2(ftjraa.2^yl) 


7.34 


-C{U)furan-3-yl ^ 


vjJL.n 2*i*» y*' 




735 


-C<0)ihiophcn-2*yl 


-C(0)CH2(d«ophen-2-yI> 


-aO)CH 2 CT2<ittophea-2- 
vl> 


736 


-C(0)thiophen-2-yl 


i -C(0)CH2<diiopbea-2-yl) 


-C(0)CH2CH2(uiiopnen-2- 
vl) 


737 


-C(0)imidazo-2-yl 


; -C(0)Cll2(wnida20-2-yn 


-CfO)CH2CH2(im!dazo-2-yl) 


738 


-C(0)oxazo-2^y! fc 


-C(0)CH2(oxazo-2-yn 


-C(0)CI l2CH2(nxazo-2-yi) 


139 


-C(0)ihioazo-2-yl 


-C(0)CH2<U>ioazo-2-yl) 


-C(0)CH2CH2(lhioazo2-yl) 


7.40 


-C{0)benzofuran-2-yi 


-C(0)CH2(bcnzoturan^2.yl) 


-C(0)CH2CH2(benzofuian. 
2-vl) 


7.41 


-C(0)benzofuntn-3-yl 


-C(0)CH2(benzofura»-3-yl) 


-C(0)CH2CH 2(beazof uran- 
3-vH 


7.42 


-C(0)benzothiophcit*2-yl 


■.C(0)Cll2(bcnzoU)iophen-2- 

yi) 


C(0)Cn2Cn2(beazothiopben 
-2-yD 


7-43 


*C(0)diiophen«2-yl 


^(0)CH2<diinphcrv2yl) 


-C(0)CH2CH2(iiiinphea-2- 
vl> 


7.44 


-C(0)beazimidazo-2-yI 


-C(0)C1 !2<bcazimidazo-2-yI) 


-C(0)CH2CH2(benzimidazo- 
2-vl) 


7.45 


-C(0)bcnzoxazo-2-yI 


-C(0)CH2(bcazoxnzi>-2*yl) 


-C(0)C1 l2CH2(benzoxazo-2- 
vl) 


7.46 


-C<0)beazoUriazi>2-yl 


-C(0)CM2(benzoti\iazo-2-yl) 


-C(0)CH2CH2(benzoihiazo- 
2'Vl) 1 


7.47 


-C(0)o-Ph(P(0)Hi3) 


<!(0)m-Ph(P(0>Ph3) 


.C(0)p-Ph(P(0)Ph^ 


7.48 


-C(0)Ph-2-{nuoren- c >vl) 


-C(0)Ph-3-(Huoren-9-vn 


-C(OPli-4-^nuoren-9-vl> 


7.49 


-C(0)AMadolia-2-oae 


-CfOliadoUn-2-v! 


.CrOMadol-2-vl 


130 


C(0)C(CH3>2N1 IS02<naphtii 
-2-v)) 


-C(U)eyclopeatyl-2-(Pl}) 


-C(Li)cycioaexyi-^-Cra) 


7.51 


-C(0)pyiTolidia-3-yl-4-<Ph) 


-C(0) ietrahydrofuran-3-y 1-4- 
CPh) 


-C(0)tetndiydroiiiiophea-3- 
vl-4~fPh> 


7.52 


-C(0)ietinhydronaphth-1-yl 


-CfO)iciraltydronnphth-2-yl 


-C(0)cycIopropyl*2.2-fPh2) 


7.53 


-C(0)tetmhydroist>quinolin- 

lyi 


-C(0)tetrahydroisoquiaoIin-3- 

yl 


•C{0)CH2(C2-oxo)iadolin-3- 
vl> 


7.54 


~C(0)CH2(/^bcnzimidnzo1- 
2-oae) 


-C(0)C] l2(/V-benzoxazoI-2« 
nuc) 


^C(0)CH2(W-beazoLhiazoI-2- 
oae) 


155 


-C(0)CH2(/V- 
dihvdroimidnzol-2-one) 


-C(0)C] !2{/V-ddiydrooxazol- 
2-onc). 


-G{0)CJi2<^ diiiydroihiazol- 
2-oae) 
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7.56 



.CO- 



151 



oc 



o 



-OC 



oc 



7.58 



-OC O 



-oc o 
1 n*o 



7.59 I -C(0)N(CH^)CH2Pb 



X60 T-C(0)pyridiD-3-yl-5-(Ph) 
7.61 .C(OC(CH3>20Pb 



7.62 I -aOCHoOfp-WiCHoOH) 



-qOCH 2 OftvPhCOOH ) 
-C(O)CH20{o-PhC0OCH;t) 

-C{0)CH20(o- ~" 
PhCtoCOOH) 



7.66 I «oC O 
l N M 0 



-gO)N(C?H5)CU2Ph 



-C(0)N(C^H7)CH2Ph 



-C(0)Ph-3-(CM2(Uwophcn-2- 

vttt 

-C(0)CH(C2H5)0P^ 
-aO)CHoQ(m-PhCJtaOH) 



-C(0)Ph-3-(CH2PW 



-C(Q)CH20CH2Ph. 
-C<Q)CH70(P-PhCH2OH) 



-qO)CH20(m-Pt>COOm 
-C(0)CM2Q(iT!>PbCOOCH"i)" 

-C(0>CM20(ni- 
WiCHtGOOH) 



■C(0)CH70(p>PhCOOH) 

>C(0)CH20(p-PhCOOCm) 

-C(0)CH20(p- 
PhCIhCOOH) 



TnMc 8 



Formula I : A = -D<OH) 2 : X = CII2NH2; R 3 - ^bte below ; R» = CibObPh. 




2LL 
82 

83 
8.5 



8.6 



8£ 
8.10 



8J2 
8.13 

8.14 



>C(Q)Ph 
»C(O)CH20Ph 
-gO)o-PhOH 
-C(0)o-PhCH90H 
>C(O)o-PhCO0ir 



-C(Q)o-PhCH?COOH 



*C(Q)nnphih-l~yl 
»C(0)naphih-2~yI 
•C(0)o-biphenyT 
O0>m-biphenyl 



•C(0)r>-biphenyl 
»C(Q)o-PhOPU 

"-aota-PhOPii 



-C(Q)CH2 p h 
-gO)CH2NHPh 
€(Q)m-PhOH 
-C(Q)m-Phai2QH 
C(Q)m-PhCOOH 
-C(O>m-PUCH2O0OH 
C(Q)Cll2(napinh-l-yn 

C(0)ai2(o-frphe»y» 
-C(Q)CH7(in-hiphcnyl> 



-C(Q)Clh(p-Mpbcnyl) 

-C(O)Cll2<Q-P^0 ph > 
-C(Q)CM?(m-PhOPIO 



~CfO)CH2CH2Pj_ 
>C(Q)CH2SPh 
C(Q)ivPbQH 
-C(Q)!vPhCH20H 



-C(0)rvPliCOOH 
- C(Q)p~PhCH2COOH 
C(Q)CH?CH2(nflpih-l -yl) 



C(Q)CH2CH2(napth^yl) 
- C(Q>CH2Cll2<o-biphenyll 
C(0)CH2CH7(rn-hiphenyl) 



< , .(0)CH2CH2(p>biphcnyl) 
-C(Q)CH2CH2fo-PhOPh) 
-C(Q)C1 1 ?C H ?(m -PhOPh) 
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8.15 


-C(0)p-PhOPIi 


-C(0)Cll2(pPiiOPlO 


•C<0)CH2CH2<p*PllOPb) 


8.16 


-C(0)o-PhNHPh 


^C(0)CIi2(o-PhNHPli) 


-aO)CJi7CH2(o-PbNHPh) 


8.17 


~C(0)m-PhNHPh 


-C(0)CH2<iivPliNHPh) 


-C(0)CH2CH2(m-PhNHPh) 


8.18 


-C(0)p-Pi)MHPU 


-C(0)Ob(pPhNHPh> 


-C(0)CH2CH2(p-PbNHPh) 


8.19 


-C(0)o-PhSPh 


-C(0)CH2<o-PhSPh) 


.QO)CH2CH2(o-PhSPh) 


8.20 


-C(0)nj-PbSPh 


-C(0)CH2(m-PhSPh) 


^C(0)CH2CH2(m-PhSPh) 


8.21 


-C(0)p-PliSPh 


-C(0)CH2(p-PhSPh) 


-C(0)CH2CH2(p-PhSPh) 


8.22 


-C(0)f)-PUCH2SPh 


-C(0)CH2(c^PbCIl2SPh) 


-C<0)CH2CH2(o- 
PhObSPh) 


8.23 


^C(0)m PI1CH2SPI1 


<!(0)CH2(m-PbCH2SPli) 


-C{0)CH2CH2(m- 
PhCH2SPh> 


8-24 


-C(0)p-PUCH2SPb 


-C(0)CH2(p-PliCH2SPii) 


-C(0)Ctf2CH2<p- 
Pi)CH2SPh) 


8.25 


-C(0)adamamyl 


f ^(OOIofadamnmyl) 


-C(0)CH2CH2(ndainaniyJ) 


8.26 


-C(0)cycIopentyl 


-C(O)CH2(cyclopcnty0 


-C(0)CH2CH2f(cydopemyi> 


8.27 


-C(0)cYclohexyi 


-C(0)Cll2(cycloiiexyi) 


-C(0)CH2CH2(cyclohexyl) 


8,28 


-C(0)CI I?CXcyclopenty 1) 


-CfOCl I2NJ Kcyclopemyl) 


^C(0)CH2S{cydopeniyI) 


8.29 


-CCOObOCcyclohcxyt) 


f -C(0)CH2NJ!(cyc!ohcxyJ) 


-C(0)CH2S(cyclohexyl) 


830 


-C(0)pyridin~2-yl 


-C(0)CH2(pyridin-2-yI> 


-C<0)CH2CH2<pyndin-2-yl) 


831 


-C(0)pyridin-3-yl 


<XO)CH2<pyridin-3-yI) 


-aO)CH2CH2(pyndin-3-yl) 




-v^iwjpynuiD-^r-yi 




-C< Q)CH ?CH o(t> vridin-4-vH 

V/wi V 1 ' I ^HljIIUill 1 J*/ 


833 


-C(0)furan-2-yl 


-aO)CI!2<furan-2-y]) 


-C{0)ai2CH2<t'unm-2.yl) 


834 


-C(0)funin-3-yi 


-C.iOjt.l i2(iurnn-."J-yl) 


-v.t U K^ri 2wl 2ttunmo-yi; 


835 


~C(0)ihiophcn-2-yl 


-0(O)CI !2(Hnophen-2-y I) 


-C{0)CH2CH2(Uiiophen-2^ 

Vl> 


836 


-C(0)lliiophen*2-yJ 


-C(0)Cl!2(thiopben-2-yl) 


•C<0)CH2CH2(ihiopben-2- 
vl) 


837 


-C(0)imidazo-2-yl 


-C(O) C H 2 (imidazo-2-y I > 


-C(0)CH2CH2(imidazo-2-yI) 


838 


-C(0)oxazo-2-yI 


-C(0)CH2(oxazo-2-yl) 


-C(0)CH2CH2(oxazci-2-yl) 


839 


-C(0)ihioazo-2-yl 


-C(G)C1 1 2<diioazo-2-yl) 


-C(0)C«2CH2(ihioazo-2-yt) 


8.40 


-C(0)benzoturau~2-yl 


-C(0)C!l2(bcnzofuran-2-y!) 


-C(0)CH2CH2(benzofuran- 
2~vl> 


8.41 


-C(0)bcnzoiuran-3-yl 


-C(G)CH2(bcnzofunin-3-yl) 


-C(0)CIl2CH2(benzoluran- 
3-vl) 


8.42 


-C{0)bcnzcuhiophen-2-yl 


-C(0)CH2(beuzoihxophen-2- 

yi) 


C{0)CH2CH2(benzothiophen 

-Z-Vll 1 


8.43 


~C(0)thioplien-2-yI 


-C(0)CIl2(U)iophen-2-yl) 


.C(0)CH2CH2(ihiophen-2- 
v!> 


8.44 


-C(0)benzimid;i2cv2-yl 


-C(0)CIl2(tanzimidazc>-2-yl) 


-C(0)CH2CH2(benzimtdazo- 
2-vl) 


8.45 


- C(0)benzoxazo-2-yl 


<!(0)CH2(bcnzoxazo-2-yl) 


-C(0)ClbCH9(bcnzoxazo>2- 
vl> 


8.46 


-C(0)benzodHnzi>-2-yl 


-C(0)CH2(txiiizothiazi>-2.y!) 


.C{Q)Ci 1 2CH2(benzoihiazo- 
2-v!> 


8.47 


-C(0>o-Ph(P(0)Pb3> 


-C(0)m-PhfP(0)Ph3) 


'C(0)p-PKP(O)Ph;0 


8.48 


-aO)Ph-2.rn»orL'ii-9-vl) 


-C((»Ph-3-(nm>ren-<J-vl> 


-C(())Ph-4-(nuoren-9-vl) 


8.49 


-aOW-mdoiin-2-c>ne 


*C(())iiulo1in-2-vl 


.Cf())indo!.2-vl 
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838 



Z59 



830 


m 1 

C(0)C(CH3)2NHS02(nnpliUi 
-2-vn 


8.51 


-C(0)pyrroMn-3-yl~4-(Pli) 1 


8.52 
8 53 


-C(0)tetrahydroisoquinoIin- 

i-yt . 


8.54 


-C{0)CH2W-ben2im!dazol' 
2-one) ■ 


835 


•C(0)CH2(^ 
dihvdroimi&^ol-2-one) 


836 


^CO* 


1 8 57 


0 

o 



8 66 



.C(0)cyclopemyl-2-(Ph> I -C(U)cyclohexy!-2-(Ph) 



-C(0)icira)iyclroforan-3-yl-4- 
(Ph) 

•C(0)ietmhyaronnphUi-2-yj 
.C(0)tetrnliyUroisoquinolin-3* 

yi 

-C(0)CH2(W-beiaoxaznl-2- 
one) 

.C(0)CH2(^dihyclrcKi«i20l- 
2-one) 



■ C(O) te trail vdro Uii ophen- 3- 

vM-fPh) 

-C(Q)cycIopropyM2>(Ph2> 
-C(0)CH2((2-oxo)int)oIin-3- 

vl) 

-C(0)CH2(^benioihiazo]-2- 

one) 

•C(0)C1 l2(tf-dihydrothiazol- 

2-one) 



.CO- 




-oc' 



o 



O 



-OC P 



-OC^ 



-oc o 

N O 



6 



'C(0)N(CH^)CIi2Pl» 



>C<Q)N(C2li5)C»2Ph 



-C(Q)N(C^H7>CH2Ph 



-C(0)pyridin-3-yl-MPh) 
-C(0)C(CH3>2OPh 



CCOyCHoOfo-PhCHgOM). 
^(OOhO(o-PhCOOII) 
-gOlCHoOCo-PliCOOCrfo) 

-C(0)CH20(o- 
PhCH^COOH) 



-OC o 
l N M 0 




-C(0)Pu-3-(Cl J2(thiophen-2- 
yl» 

■C(0)CLUC2n5K)Ph 
-C(Q)C1 i 2C)t m-PhCI ItQH ) 
■C(0)CH20(m-PhCOOH) 



-C(0)Ph'3-(CH2Ph) 

-C(Q>CH20CH2Ph 
-C(0)CH2Q(P-P^CM2QH) 
-QO)CH _70(p-PhCOOH) 



<XO)CrhOtrn-PhCOOCH3) 

-C(0)ai20(m- 
PhCIhCOOH) 



-C(Q)CH 7Q(P'PhCOOCH^ 

*C(O)CH20(p- 
PhCH?COOH) 



Table 9 
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9.3 



9.4 



9.5 



9.6 



9,7 



9.9 



9.10 



9,17 
9.18 



9.19 



9.20 



9.21 
9.22 

124 
T25 



9.26 



9.27 



9.28 



9.29 



9.30 



931 
9.32 



936 



937 



.QOto-PhOH 



-C(0)o-PhCll30H 



-aOcvPhCQOH 



-C(O>o-PhCH2C0QH 



-C(Q)naphUi-l-yl 



~C(0)naphi]i-2-yl 
-C(Q)o-bi phenyl 



-C(0)m-biphenyl 



-aOK:H2N)IPh 

■aC))m-PhOH 
.C(0)m-PhCJl20H 



.C«»m-PhCOOH 



■gOim-PliCHoCOOll 



■gO)CH7(naphtii>1-yl) 



-C(Q)CH?(naphth-2-yl 
-CCOObto-biphenyl) 



-C(0)CIbCni-bipttenyl> 



-C(Q)p-biphenyl 
-qO)o-PhQPh 
-C(O)m»Ph0Pb 
-C(Q)p-PhOPh 
C(0)o-PhNHPh 



>C(Q)CH2(P'^P^ny)> 
-C(0)Cll2(o-PhQPii) 
■C(0)CH?(m-PhOPh) 
-C(Q)CH;>(p-PhOPh) 
.C((»C1 1 3(o-PhNf-IPh) 



-C(Q)m-PhNHPb 
-C(Q)p-PhNHPh 



>C<QlCM2<p-P^ T P h > 



-C(0)o-PhSPh 



-C(0)CH2(oPl>SPh> 



gO)CH2SPh 
-C(0)p-PhOH 

-qoirvPhCHjOH 



~C(O)p-PhCO0H 



-C(Q)p-PhCH2COOH 



-C(0)CHoCHo(naptli-l-yl) 



-C(Q)CT2CH2(nnpd^2-yn 
C(Q)CH2CH2(o-biphenyl) 



>C(Q)CHoCH2(m-biphariyl) 



>C(0)CH2CH2(Tvbiphcnyl) 



-C(Q)CH2CH2(o-PhOPb) 
gOCHoCHodn-PhOPh) 
QO^CHoCHoCTvPhQPh) 
-QOlQHCHoCo-PhNHPh) 



-C(Q)CH2CH2(n>'PhNHPh) 
>C(Q)CH7CH2(p-Pl>NHPh) " 



-C(0)m-PhSPh 



-C(O)Cn2(m-PhSPI0 



~C(Q)p-PhSPh 
-C<0)o-PhCH2SPh 

.C(0)m-PhCH2SPb 

-C<0)p-PhCH2SPh 

-C<0)adainamvJ 



-gO)Cit2(p-PbSPh> 
-C<O)CH2(0-PhCH2SPh) 

.C{0>CH2(m-l>iiCll2SPii) 

-C(0)C!!2(p-PliCIl2SPh) 

>C(0)CH2(ndaniantyl) 



»C(Q)cycIopenlyI 



•C(O)CIl2(cyctopetuy0 



-C(0)cyclohcxyl 



-C(0)C1 Wteydohexyl) 



•C(Q)CH2Q(cyclopcn(yI) I -C(Q)CJ I2NI Kcyctopcntyl) 



-CfCHCHoOfcyclobexyl) [ -C(Q)C! loNIMcyctohex yl) 



-C<0)pyridin-2-yl 



-C(Q)CJ l2(pyricltn-2>y») 



-C(Q)pyridin-3~yl 
-C(0)pyridin-4-yl 



-C(Q)Cll2<pyricrm>3-yI) 
»C<Q)CH2(pyrici"^yl) 



C(Q)furnn-2-yl 
-C(0)funm-3-yl 
-C(0)thiophen-2-yl 

-C{0)tiiiophai-2-yl 

-C(0)imidnzo-2-yl 



-C(0)Cl!2«umn-2>yn 
>C(Q>Cll2CfaraP-3-yl) 
^C{0)CH2(HMophen-2-yl) 

-C(0)CIl2(UiKiphcn-2-yi) 
-C(Q)CH2flPldnz»-2-yl)' 



-gO)CH2CH2(o-PbSPh) 



.gQ)CH2CH2<P^PtiSPh) 
-C(0)CU2CH2(o- 
PbCH2SPh) 

C(0)CH2CH2(m- 
PhCHoSPh) 

-C(0)CH2CH2(p- 
PhCHoSPh) 
-C<C»CH 2CH2(adamantyl> 



>C(Q)CH2CH2((cyclopentyl) 



>C(Q)Cll2CH2(cyclohexyl) 



-C(Q)CH2S(cyclopentyl) 



<!(0)CH2S(cyclohexyI) 



■gO)CH2CH2(pyridin-2-yI) 



■C(Q)CI l2CH2(pvridin»3-y 1 ) 
C(Q)CH2CH2(pyridin^yI) 



C(O)C) l2CH2(funm-2-yi) 

-C(Q)C1 l2CH2(i'uran^yl> 

-C(0)CH2CH2(Uiiopbcn-2- 

yJl 

-C(0)CH2CH2(duophen-2- 

vl) 

-C(Q)CH2CH 7(tmidazo^2-y 1) 



938 



939 



C(0>oxa20-2-y) 



-C{0)CH2tt>xazo-2-yl) 



-C(0)CI l2CH2(oxazo-2-yl) 



C(0)thioa:wv2-yl 



-C(0)CI )2(tliicrazc>*2-yl) 



-C<O)CH2CH2(qH0a2o-2-yI) 



9.40 



9.41 



9.42 



-C(0)benzotura»-2.yl 



-C{0)CH 2(bcnw>l uran-2-yl) 



-C(O) CH2CH 2(beiuofuran- 
2-vl) 



-C(0)bcnzofurnn-3-yl 



-C(0)CI b<benzoiunm-3-y1) 



-C(0)be»20thiophcii-2-yl 



-00)0 I ->( benziHliiophcii-2 • 

y» 



C(0)CM2CH2(benzoi'uran- 
3-vl) 



C(0)CH2CI l2(benzoUiiophen 
-2-vU 



IV 0 
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945 



946 



9.47 



9.4R 



9.49 



930 



9.51 



935 



936 



937 



938 



939 



9.60 



.C(0)CH2CH2(^iopiien-2- 
v!) 



-C(0)benzoxazo-2-yl 



-C(0)C1 1 7(benzoxaz(v2-yl) -C<0)CH2CH2(bCTZOxazo-2- 

vl) 



-C(0)benzoihiazo-2-yi 



^C(0)CH2(benzoiIiiazi>-2-yl) -C(0)CH2CH2(benzoU>iazo- 

2-v)> 



»C(0)o-PMP(C»Ph3> 



-C(0)P)KHnuoren-9~yl) 



-gO)m-Ph(P(0)Ph3) 
-r(Q]Ph-3-ffluorcn-9-vl) 



~C(0)p-Ph(P(O)Pb3) 
>C(0>Ph-4>(fluoren-9>vl> 



-CfOW-indolin-2-one 



-gO)indoIm-3-yl 



<!(O)md0l^vl 



^C(0)cyclopeniy]-2-(PW | -C(0)cyclohexyl-2-(Ph) 

C(0)C(CH3)2NWS02(naphtii 

1 (Ph) 1 vM-CPn) 

o 52 1 ■^fn^» m hvilrnnnnh U)0-vi 1 -C(O>tctraln-0ronnplHh-2>yi | -C(Q)cyclopropyl-12-(Ph2) 



^C(0)tetnHwdroisoquinoUn- -C(0)ic trah ydmisoquinoiin- 3- 1 -C(0)Ol2((2^xo)mdc>lUK3- 
l. y , 1 vl I vl) 



-C(0)CH7(^bcnzi«ii(Ja2oJ- lc(0)CH2(N-bc«zoxa2i>l-2- -C(0)CH2(N-ben20ihiazol-2- 

I one) I ™$ 



*C<0)CH2(tf- 
d ihvdrotmidazol-2-onc) 

.CO- 



<!(O)CH2(N'dihydrooxa20!- I -C(Q)CH2<A'-dihydroihiazo»- 



2-one) 



2-one) 



i 



-OC 



o 



-oc 



-oc' 



N 0 



>C(Q)N(CH3)C1 IgPh 



-C(0>N(C2H5)CH2Ph 



>C(Q)N(C3H7)CH2Ph 



-C(0)pyrid'm-3-yKMPh) 

-C(OK:H20(o-PhC001l) 
>C(0)CH2Q(t>PbCOOCM3) 
-C(0)C1l20(o- 
PhCI-bCOOl!) 



-C(0)Ph-3-(ai2(ibK)plieii-2- 
vltt 

-C(0)CM(C2H5)OPh 
>C((»CIl20(tn>PhCH20H) 
^gO)CIbO(m-PhCOOH) 

-gO)C1 hO(in>PhCOQai^)_ 
-C<0)ClbO(m- 
rbClbCOOil) 



»C(0)Ph-3-(CH2PW 

C(0)CH20CH2Ph 
.gO)CH20(P-PhCH20H) 

-C(OK!H20(P"PbCQOH) 

■C(0)ClbO(pPhCQOCH3) 

-C(0)CH20(P' 
PlObCOOH, 



/ft 
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Table 10 



Formula 1 : A - B(OH) 2 ; X = .CH 2 N1! 2 : R 3 = table below :R» = -CH7<naphUi-2-yl) 



.1 



10.1 I -C(0)Ph 



10.2 I -C(0)CHtOPIi 



-C(Oto-PhOH 
-C(0)o-PhCH20H 



10.5 1 -C(0)pPhCOOH 

10.6 1 ^C(Q)o-PI]CH2CQUH 



10.7 -C(Q)naphth-l-yl 



10.8 -gOtaaphth-2-yl 



-gO)o-hiphenyl 

-gCftm-hiplienyl 

-C(0)p-biphenyl 



.gO)f>PK)R> 
-C(0>ro-PhOPh 
C(0>p-PhOPh 



10.16 -C(Ok>-PhNHPb 



-gO)m-PhNHPh 
.C(Q)rvPhNHPh 
-C(Q)c>-PhSPh 
-C(Q)m-PhSPh 
^(O)p-PbSPb 



10.22 



10.23 



10.24 



1025 



10.29 



1034 



10.35 



10.36 



10.37 



-C(0)o-PhCH2SPI> 
-C(0)m-PhCH2SPh 

-C(0)p-PhCll2SPh 



-C{0)ndamnmyl 



> C(Q)cyclopcntyI 
QQkyclohexyl 
-C(Q)ChhO(cyclopentyl> 
>C(Q)CH20(cycbhexyn 



-gO)pyridin»2-yl 
-gO)pyridin-3-yl 



-C(0)pyridin4-yl 
-C(0)funm-2-yI 



-C(0)furan-3-yt 
-gO)thiophen-2-yl 



-gQ)duophen-2-yl 



-C(Q)uni[laz<>2-y) 



>gO)oxnzo-2-yl 
C(Q)thioreo-2-yl 
-gO)benzoftrniv2-yl 



■C(Q)CH2Ph 

-C(Q)CH2NHPh 

.C(Q)m-PhOH 
-aCnm-PhClbOH 



-C(0)m-PhCOOH _ 
■C(0)m-PiiCH2^OH 



C(0)CJH7(napUU)-l-yl) 
C(Q)CH2(nnphth-2-yl 
C(0)CH2(o-btphenyl) 
-C(Q)CH 2 (n)4>iphenyl) 
^(O^Cl^Cp-biphenyl) 



<!(Q)Cll2(o-PItQPh) 
.C(Q)Cfbfm-PhOPh) 

■C(0)Cll2tp-Pt^OP^» 



■C(OlCH->(i>-PliNHPli) 
>aO)ai2(m>PliNHP!i> 
-C(Q)CH2(P-PliNHPl)) 
>CIO)CH2(oPhSPli> 
.C<Q)CH?(m-PhSPh) 
-C(0)CH2(P-PhSPh> 



-C(0)CH2<o-PliCH2SPh) 

^(0)CH7<m-PhCH7SPh> 

-C(0)Cll2(P-P»»Cll 2 SPii> 



3_ 

-C(0)CH 2 CH 2 Ph 



C(0)CH2SPh 
-C(Q>|vPiiOH 



-C(Q)p-PhCH20H 



C(Q)rvPhCOOH 
■C(0)i>*PhClbCOQH 



-C(Q)CH?CH7(napUi->l"y» 



.C(0>ai2CH2(napth-2-yl> 
>C(Q)CH2CH2(f>biphenyl) 



C(Q)CH 2 CH2(m-bipfaenyl) 
-Cf Q)QhCH?( p-biphenyl) 



-C(0)CH?CH?(o-PhOPb) 



>C(Q>CH2CH2(m-PhQPh) 
-C( Q)CHoCH 7(P- PhQPh) 



-C(0)CI bCH2(o-PbNHPh) 



^C(0>CH2CH2(m-PhNHPh) 
-C( Q)CH 2CH2(P-PhNHPh) 
-C(0)CH?CH2fo-PhSPh) 
gOlCHoCHoCm-PhSPh) 
-C(Q)CH?CH2(p-PhSPh) 



■gOX3]2(nclannniyl> 



-gO)CH2CH 2 (o- 
PhCHiSPh) 

-gO)CH2CH 2 (m- 
PhCH2SPh) 

^gO)CH2CH2(p- 
PhCH 2 SPh) 
-gOlChbCHiCadainamyn 



C(0)CJi 2 <cyclopcniyl) 
■aOlCJ^cyctohexyl) " 
-gO)Cl 12N1 -Ifcyckipcmy I ) 
>gO)Cl bNH(cyclohcxyl) " 



■gO)CH2CH?((cyclnpentyl> 
~gQ)CH2CT7(cvck)hexyl) " 
-gO)CH7S(cyclppencyn 
~C(0)CH2S(cydobexyl) 



-gO)CH7(pyridm-2-yl) 
<XO)CH2(pyridm-3-yl) 



^gO)Cll 2 CH2(pyridm-2-yl) 
-gQ)CH2CH2(pyridin-3-yl) 



■C(C»CH2(pyridin-4-yl> 
-C(Q)CIl2(^ra])-2-yl) 

C(0)ab(d)inphen-2-y)) 
-C( Q)CI bMiophcn-2-yl ) 



-gO)Cll7CH2(pyntlin-4>yl) 
C(Q)CH7CH7(funin-2-y)) 



~C(0)C!b(imiclazo-2»yl) 
■C(O^Cib(fixn7.a>2>yn 
<:(0)C»2(Uiiany.i>-2-yl) 
»aO)CU 2 (rH:«zofunu)-2-yl) 



<:(0)CH 2 CH2Cfuran-3-yl) 
C(Q)Cn2CH2(il)ioplien-2-yl) 
<:(Q)CH2CH2(ihioplie»>2^yi)' 

•gO)CH2CH7(imidazo-2-yD 
-g01CH7Cll7(oxa20-2-yl) ' 
-C(0)CH2CH2(thion2Q»2»yl> 
-gO)CH 2 CH2(benzofuran-2- 
v\) 



Jt2 
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10.41 



10.42 

"1043 
10.44 

lOM 

10.47 
10.48 



10.49 
10-50 



10 .5 1 

Tosi 

10.53 



10.54 



10.55 
UL56 



-C(0)benzoturan-3-yl 



•C(0)CH2(bcnzoruran-3-yl) I -C(0)CH2CH2(benzoiuran-3- 



-C(0)benzotiiiophen-2-yl 

-aO)ihiophen-2-yl 
-C{0)benzinudazo-2-yl 

*C(0)benzoxazo-2-yi 

-C{0)bcnzoihiazo-2-yI 

-aO)o-Ph(P(Q)Ph3) 
^(0)Ph-2-(nuoren-9-vl) 



-CX0)C1 l2(benzothropJien-2- 
yl) 

•C(Q)C) l2(tlnapuen^yl) 

.C<0)CH?(henzimidazo-2-yl) -C(0)CH2CH2<benzimidazo- 

2-v» 



C(0)CH2CH2<benzolhiophen 

•2-vl) 

>C(O)CH2CH2(0i»ophen -2-yl) 



C(0)C] l2<benzoxa20-2~yl) 



^(0>CH2CH2(beiizoxazD-2- 
-C(0)ai2Cben20Una20-2-yl) I -C<0)CH2CH2(benzGthiazo- 



2-vtt 



~C(0)m-Ph(P(Q)Pfr3> 
-r<OiPh-34nuofen-9-vl) 



C(0)p-Ph(P(Q)P^> 



-aOW-indoUn-2-one 

C(0)C(CH3)2NHS02(naphih 
-2-vl> 



-aO)imiolin-2-vl 
-C(0)cyclopentyl-2~(Pli) 



.C(0)Ph^<fluoren-9-v?) 
-C(0)indol-2-yI 
-C(0)cyclohexyl-2-(Ph) 



-C(0)pyiTDndm-3-yi-4- (Ph) 



-C(())icinihydmfunm-3-y!-4- I •CfOicirnliydrothioplien^-yU 

(Ph) 4-CPh) 

'gO)ietrnhydronnpliUi-l-yr I .C(0)icinihvdronnphih-2-yI 1 >C(0)cycloprcyyl>2.2>(Ph2). 
-C(0)ietralwdn)Lsaquino!in-l- -C(0)icirahydroisoqumolin~3- I -C(0)CH2((2-oxo)indolin^3- 
yl I yi 1 Vl) 



-aO)CH2(A^-benzimidazoU2- -C<0)Ci l2(tf-beir2oxazoi-2- J *QO)CH2(A^beiizoihiazol-2- 
one) I one) I one ^ 



-C(0)CIl2(A^-<iaiy<iroimidazoU .C(0)CH2<W^ihydriK>xazol-2- -CCO)CH2(W-diliydromiazol' 
2-one) 1 one) | 2<*&) 

7°- < co 6 





10.57 



OC 



-OC 



o 

'N H 0 



-OC 



o 



10.58 




N 



-OC O 
N O 



6 



10.59 



C(Q)N(CH3)Cll2Pb 



-C(0)N(C?Hs)Cll2Ph 



-C(U)N(C3H7)CH2Ph 



10.60 



10.61 



10.62 



10,63 
10.64 



-C(0)pyridm-3-yl-5^{l 3 li) 



•a0)C(CM3)2OPh 



-C(01CH20(a-PhC!l20II) 



-C(01CHoO(o-P)iCOQll) 
■C(Q)CH 7Q(o- PhCOOCH 3) 



-C(0)Ph-3-(CH2(Mophen-2- 
vtt) 



-C(O)Pii-3-(CH2Pi0 



-aQ)CI!(C9Hs)0Ph 



*C(0)CH20CH2Ph 



*C(Q)C1 hOOtvPhCHoOH) | -qO)CH2Q(p-PliCH20H) 



-aOCIbCXm-PhCOOH) 
acnCl hOdnPhCQOCH^) 



>C(0)CH2O(p-PbCQQH) 
-gO)CH2Q(p-PhCOOCH3) 



tttf 
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.C(0)CH 2 0(o-PhCH 2 COO] I) 




-C(O)CH20(m- 
PhCH?COOH> 



-C<0)CI ] 2 0(p-PhCH2COOH) 



Tahle 11 



Formula I : A = ~B(OH) 2 ; X = -SC<-NHOT12 ; R 3 - table below ; CH 3 



.1 



m |-c(o>Ph 



11.2 l-qOK^OPh 
113 -C(Q)o-PhOH 
11.4 1 -C(O)o~PhCH20H 



.gCfto-PhCQOH 
.C(Q)o~BiCH2CX)QH 
-C(Q)nnphUi-l-yi~ 
.C(0)nnphUv-2-yl 
-C(Q)o-hiphenyl 
-C(Q)rn-biphenyl 
-C(0)p-biphenyl 



11.13 -C(0)o-PhOPh 



~C<Q)m-PhOPl) 
-C(Q)p-PhOPb 
-C(0)o-PhNHPl> 



-C<Q)rn-PhNHPh 
C(Q)p-PbNllPh 
-C(O)o-PiiSPi) 



11.20 -C(0)m-PbSPh 



11.21 rC(Q)p-PhSPh 

11.22 -C(0)o-PhCH 2 SPh 

11.23 -C(0)m-PhCH 2 SPl) 

11.24 Lc{0)p-PhCH 2 SPh 



-C(Q)adamnntyl 
■CfOlcyclopemyl 
-C(0)cydohexyl 



11.28 I -QO)CI hO(cyclopentyl) 



11.29 I •€(Q^CH?Q(cyck)hcxyn 



11.30 r-C(0)pyridin-2-yl 

11.31 <XO)p>™Jin-3-yt 

11.32 Kc(Q)pyridin4>yl 

11.33 -aO>rumn-2-yl " 



3 



-C(OVm-PhCH20H 



-C(0)ClhCH2Pb 
-C(Q)CH2$Ph 
-C(0)p-PhOH 



.C(0)p-PhCH20H 



-C(Q>m-PhCOOH 
-C(Q)m»PhCH2CQ01l 

C(QCH2^nnphUi-l-yt) 
lC(OM?.H2<naplHh-2-yl 
-C(Q)CH2((vbi phenyl) 

C(Q)CH2(m4>ipbenyl> 
~C(Q)CH2(p-biphenyl) 



-aCttn-PhCOOH 
>C(Q)p-PhCH2CQQH 
-aO)CH2CH7(napth'l-yi)" 
-C(0)CH2CH7(nnpth'2-yl) 
^C(Q)CH2CH2(o-biT^enyl) 
-C(Q)CH2CH2(in-biphenyl)" 
-C(Q>CH2CH2(P-bipbenyl> 



>C(Q)CH2(o-PbOPb) 



C(Q)CH?_CH2(o-PhQPh) 



-C(Q)CH?(in-PhOPh) 
>C(O)CH2(p-PI^OP10 
>C(0)Cil2(o-PWHP^> 



>C(Q)CH2CH2(yn-PbOPh) 
>C(Q)CH2CH2<P-PhOP^) 
-C(QlCH2CH2(o-PhNHPh) 



^C(Q)ai2(W"PbHHPb) 

^aoci^Cp-Pi^Hno 

C(0)CH2(0'PbSPl» 



-C(Q)CH2CH2(m-PhNHPh> 

-aO)CH2CH2(T>-PhNHPhr 
-C(0)CH'>CH2(0"PhSPh) 



-C(0)CH2(m-PbSPJ>) 



-C(Q)CH2C»2(ni>PhSPh> 



-C(0)CH 2 (c^PhCH2SPh) 
-C(0)Cll2(ni-PliCH2SPh) 

^C(O)CH2(p-PhCH 2 SP10 

■aOCl^CatL-UTUiniyl) 

-C(0)CJ!2<cyclopeniyO 
-C(0)CH2(cydoliexyl) 
-C(Q)Cl bNl I(cyclopenlyl) 



-C(Q>CH2CH2(p-PbSPh) 

-C(0)CH 2 CH2(o- 
PhCH2SPh) 



>C(0)Cll2NH(cyclohcxyl) 
-C(0)Cn2(pyriUin-2«yl) 



-C(0)CH2ai2(m. 
PhCH2SPh) 

~C<0>ai2CH2(p- 

PbCHoSPh) 

C(Q)CH2CH2(ndamantyl) 
- C(Q)CH2CH2((cyclopeniyl) 
C(Q)CH2CH2(cyclohexyl) 
-C(0)CH2S(cyclopemyl) "~ 



-C(Q)CH2S(cyc[ohexyl) 
-aO)g]9CT2(pyridin-2-yl) 



<:(0)CH2(pyridii>3-yl) 
-C(OVCl 1 -?fpyiidin4-yl) 



-C(0)ClbCfunw-2-yn 



^g01CH2CH2(pyridin>3>yl) 
-C(0)abCH2(pyridin-4-yir 



-C(Q)CH?CH2(runin-2-yl) 



' 950963 4A1_1_> 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 



PCT/US94/U280 



1 1,34 
1L35 



1136 
11.37 



11.38 
11.39 
11.40 

11.41 

1L42 



11.43 



1L44 



1 L.45 



11.46 

TT47 
11.48 



11.49 



11.50 



11.51 



- C(Q)runm-3-yl 
C(0)duoplien~2-y) 



: C(0)ihiophen-2-yl 
-C(0)iimcLizo.2^yl 



-C(0)oxazo-2-yl 
»C(OMhioazo-2-yl 
-C(0)bcHzofunm-2-yl 

-C{0)benzofuran-3-yi 

-C(0)benzoduoplten-2-yl 



»C(OK3l2<ftinw-3-y1) 
C(Q)CH2ftliiophc»-2-y)> 



»gO)CJ l2(tluoplicn>2-yl) 
•gO)Cll2farcdaz(v2-yl) 



1132 
1133 



1L55 



1L56 



11.57 



-C(0)thiophen-2~yl 



-C(0)beiizimidazo-2-yl 



-C(0)benzoxazo-2-yI 



-C(O)beii20ihinzo-2-yl 

gQ)o-Ph(P<0)Pl»3) 
-CfQ)Ph-2-(nuoien-9*yl) 



-CCOW-indolm^one 



-0(0)0 b(oxazo-2-yl) 
-C(OlCT?Wioazn-2-yi) 
»C(0)CH2(bcn2ofunin-2-yl) 

>C(0)CJ l2fl*nzoi uiaii-3-yl) 
-C(0)CI l2<benzotiiionhen-2- 

yl) 



-CfO)CH9(Uunphen>2-yI> 



-C(0)CI l2(benzlinidaziv2-yl) 
-C(0)CH2(benziwnzo-2-yl) 
^C(O^Cl!2(bcnzoUuft2t>-2-yl) 

gO)m-Ph(P(0)Ph3> 
-aO)PlKVmiioren-9-yt) 



-aOVmdolin-2-v! 



C(0)C(CH3)2N1 IS02(nnphlh 
-2-vl) 

-C(0)py rroHdin-3-y 1-4- (Ph) 



C(Q)tetrnhydronaphlh-l -yl 
-C(0)ieirahvdroisoquinolm-1- 

yl 

-CCOO l2(^-bcnzimidazol-2- 
one) 



-C(01CH2(//-diliydroiiTiiil;Gol- 
2-one) . 




-OC 



O 

N H NH 

o 



C(0)cydopeiuyt-2-{Ph) 



-C(0)[etrahydrofumn*3-yl-^ 
CPU) 



C(Q)CH2CH2( t unro* 3-yl) 
-aOlChbCH 2(th iophen-2-y)) 



-aO)CH2CH9<ihiophen-2-yl) 



-C(Q)CH2CH2(imidazo-2-yn 



>C(Q)CH2CH2(oxazo-2»yl) 
> C(0)CH9CH2(ihioazo2-yl) 
C(0)CH2CH2(ben20furan-2- 

vl) 



•C(0)CH2CH2(benzofuran-3- 
v1> 

C(0)CH2CH2<benzoihiophen 
-2-vl) " 



rC(OCH?CHo(thiophen-2-yl) 



-C(0)CH2CH2(ben2imida2o- 
2-vt) 

-C(0)CH2CH2(benzoxazo-2- 
vO 

C(0)CH2CH2(ben2omia20^ 
2-vi) 

C(0)p>Ph{P(O)Ph3) 
C(Q)Ph-4-(nuoren-9-v1) 



-C(0)indol-2-vl 



-C(0)cyclohcxyl-2-(Pta) 



-C(0)ietrahydrothiophen-3-yl- 
4-(Ph) 



-C(Q)tctiahydfoimphUi-2-yl 
-C(0)tcirahydroiMX|u moHn-3- 

yL 

-C(0)Cll2W-nenzoxazol-2. 
one) 



-C<0)Ci l2{A/-Uihyiln>oxazol-2- 
one) 



>C(0)cydopropyl-2XPn2) 
C(0)CH2((2-oxo)indolin-3^ 

<C(6)CH2(A r -ben2oaiiazoi-2- 
one) 



CO 



^6 



-oc 



o 



o 



-C(0)CH2(^-diliytlroa«a2oK 
2-one) 




•OC 



O 
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1L58 



11.59 



11.60 



11.61 



11.62 



11.63 



11.64 



1165 



IL66 




•C(0)N(CHi)CH2Ph 



-C(0)pyridi«-3-y!-5-(Ph) 



CfO)C(CH^)20Ph 



-CfQ)abQ(o-PhCH?Qlt) 



.go)CHoO(o-pnCQOH) 



-C(0)CH2ao-PiiabCOOH) 



-oc o 
Vo 




0 

6 

■C(Q)N(C2H.s)CH2Pii. 
4?.(0)Ph-3-(CIl2<U»ophcn-2- 

vO) 

>C(Q)CH(C2ll5)OP^ 
^C(0)CH2Q(m-PhCH2QI 0 



-aO)CH2O(m-PhC00H) 
.aQ)CH90(m-PhCQQCH^ 



-C(0)CH2CKm- 
PI1CH2COOH) 



OC O 
l N*0 



C(Q)N(C3H7)CH2Ph 
.C<0)Ph-3-(CH 2 PW 

•C(Q)CH2QCH2P^ 
C(0)CH?0(P'PiiCH2QH) 



.gOlCPbCXp-PhCOOH) 
C(O)CH2Q(p-PhCO0CH3) 



-C(O)CH20(p-PhCH 2 C0OH) 



Table 12 



Formula I : A = -B(OH) 2 ; X = -SC(^NH>NH 2 ; R 3 = table below ; R n - -CH 2 (p-PhOH). 



.1 



•C(0)Ph 



12.5 



12.13 I -gO)o-PhOPh 

12.14 -goim-PhOPh 
12J5 1 >C(Q)p-PhOPh 



12.17 1 -C(Q)m-PhNHPh 

12.18 I -C(Q)p-PhNHPli 



-C(Q)CH2N»^ 



-C(Q)CH2CH?Pb 



-C(Q)CH2SPh 



-gCttnvPfiOH 



■gO)FvPhCH2QH 
-CCOtoJPhCOOH 



♦g())m-PhCibCOOH 



>go)i>PiiabcooH 



gO)CH2<naphih- I-vD ^Q)CH2ai2<iaj«h-l-yl) 



-C(Q)CH2(nnphUi-2-yl 
-gOK^H2(<vbiplienyl) 
QOlClb (m-hip henyl) 
-CfO)CH2(P-Wrficnyl> 



gO)Clb(o-PhOPIi) 
>CCO)CH2(m-PhOPh) 

-C(CHCH2(P-PhOPM 
-C(Q)CH2(o-^ N1I P h > 



12.20 | -C(0)m-PHSPh 



-gO)Clb(nvPhNHPh) 
-C(0)CI1 2 (p-PhNHPii) 



■gQ>CH2Co-PhSPh) 



-C(0)CH2CH2(p-PhSPh) 



aO)CH;>CH?(o-PhCH2SPh) 
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12.23 



12.26 



12.38 



12.39 



12.40 



12.41 



12.42 



-C<0)m-PhCH2SPh 



12.24 j -C(0)p-PhCHoSPh 

12.25 -aOladamantyl 



-C(0)cyciopemyl 



12.27 | -C(Q)cyciohexyl 

12.28 -qOlCHoOCcyciopentyl) 

1 2.29 -C(0)CH20(cyclnliexyl) 
123Q -C(0)pyridin-2-yl 

1231 -C(0)pyridm3-yl 

1232 -C(0)pyridin-4-y l 

1233 I -C(0)funm-2-yl 



1234 } ■aOMoran-3-yl 

1235 1 -C(0)diiophen-2-yI 



1236 | <XO)Unophen-2-yl 

1237 -C{0)imidazo-2-y) 



-C(0)oxnzo-2-yl 



-C{0)ltaoazo-2-yl 



-C(0)benzoton-2-yI 



-C(0)benzoiunm 3-yl 



-C(0)bcnzoihiopbcn-2-yl 



-C(O)Cil2(nvPliCH2SPi0 



C(0)CH2ai2(m- 
PhCIbSPW 



C(Q)Cl-H(P-PliCM2SPh) 
-C(O)Clbfadafflnntyi) 



-C(0)CH?{cyclopemyn 



-C(Q)CH?(cyclohexyl) 
C(Q)CI HN1 Kcyclopcmy 0 
>gO)CI frNlKcyctohexy I) 
-C(Q)CEl2(pyridm-2-yl) 
-C(Q)CM2(pyridiiv3>yl) 
^C(Q)CM2(pyritlm-4>yl) 
gO)CH2(foKm-2-yl) 



■^(QyCHofruran-3-y!) 
-C(Q)CH2(thiophen-2-yl) 



»C(0)Ci 1 2CUHQphcn»2»y I ) 
C(0)C! i2(imiJaz<v-2-yl) 



-OfOyg b(oxazo-2-yl) 



-C(C»Clbrilmrai»-2y!) 



-C(0)Cll2Cbc[izi)l*unm-2-yl) 



•C(Q)C1 l2(bcii20l'uran-3-yI) 



-C<0)CJ b(benzotluopiien«2- 

yi) 



-gOlCH^CH^p-PhCHiSPb) 
-C(Q)CH2CH2(atlamancyO 



.C(0)CH2CH2((cydoperuyl) 



-C(Q)CH2CH2(cyclohex vl) 
-C(Q)CH2S(cyc!opencyl> 
C(Q)CH2S(cyc»ohexyl> 
C(Q)CH2CH2(pyridin^y1) 
■C(QlCH2CH2(pyridin-3»yl) 
■gQ1CH2CH2(pyridm^yl) 
»C(Q)CH2CH2(funm^yl> 



«C(Q)CH2CH2(funin^>yl) 
-C<0)CH2CH2(ihiophen-2-yl) 



C(Q)CH2CH2(Uiiophen-2-yl) 
C(0)CH2CH2(irnidazo-2^yl> 



~C<0)CH2CH2(oxazo-2-yl) 
^(OJCHiCHoCtbioazo^vi) 



-C(0)CH2CH2(benzofuran^ 

vl> 



-C(0)CH2CH2(bcn20furan3. 
vl) 



C(0)CH2CH2(benzoihiophcn. 
2-vi) 



12,43 



-C(0)thiophen-2-y) 



-C<0)CI l2(diiophcn^yl) 



-C(0)CH2CH2(ihiophen^I) 



12.44 



12.45 



12.46 



12.47 



-C(0)bcnzimidaztv2-yl 



-C{0)CH2(bc«zimicUi20-2^y!) 



-C(0>CI !2CH2(benzimidazo- 
2-vl) 



-C(0)bcnzoxazo-2-yl 



C(0)CJ b(bciizoxnzo-2-yl> 



-C(0)CH2CH2<benzoxa2o^2- 
vl) 



-C(0)benzotIuazo-2-yl 



C{0)CH2<bcnzoUtiazo~2-yl) 



<:(0>CH2CH2(benzadiiazo-2- 



-aO)o-Ph(PfO)Ph^) 



-ac»m-Ph(Pro)Pin) 



.C(0)p-Ph(P(0)Ph3) 



12.48 



-C(0)Ph-2-(nuorcn^yl) 



-aO)Ph-3-fflunren-9-vn 



-C((»Ph-4-{nuoren-9-vn 



1249 



^(OW-indofin-2-one 



-a(»indolin-2-v! 



-C(())indol.2-vl 



12.50 



-C(0)C(CH3)2NHS02(mphih. 
2-vl) 



*C(0)cycUipemyl-2-<Plj) 



-C(0)cydohexyl«2-(Ph) 



12.51 



-C(0)pyrrolidin-3-yl-4-(Ph) 



-C(0)tciraliyditirui5W-3'y \ 4- 

(PM . 



-C(0)ieiraliydrothiophen-3-yl- 
4-(Pb) 



12.52 



•C(0)icirnhydrnnnphiii-l-yl 



-C(0)tcinilivUronapht!)-2-yl 



■C(0)cycU>prapyl-2.2-(Pli2> 



12.53 



-C(0)teiraliydroisoquinolin- 1 -yl 



-QO)UHrahydroisoquinolM-3- 
vl 



-C(0)CH2((2-oxo)indo*hv3* 
v!) 



12.54 



-C<0)CH2(^bcnzimid;izi>U2- 
one) 



-Cj[O)CH2(^bcnzoxn20l-2« 
one) 



-C(0)CH2(^-benz»diiazol-2- 
one) 



12.55 



-C<0)CH2(W-dihydrciimidazol- 
2-one) 



C(Q)C\ bW-dih ydrooxazo!-2 
one) 



-C(0)CH2Wdibydrt)ihiazoI-2' 
one) 



9509834A1I > 
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12.56 


5$ 




17 S7 

IX.. J f 


O 1 


0 j 

-oc ^ 


12.58 


Q 

-C(OMCm)CH2Ph .__Z 


r V 

N 

0 

; -CfOMC^HOCIbPti ~T 
^(0)Pb-3-(CH2(Unophcii-2- 

Ivm 


12.59 
12,60 


-C(0)pyridiii-3-yl-5-(Ph) 


1 12 AT 

12.62 


-C(OK^CH-;V?OPh 
-C(O)CH20(o-PhCH2QH) 


-CCO)CH(C2lls)OPh 
-CfOCHoOdn-PiiCHoOH) 


12.63 


-C(0)CHoO(o-PhCOOH) 


-C(0)CH7CKm-PliC00H) 


12.64 


-aO)CH20(o-PhCX)OCH3}_ 


>C(O^CH2Q<m-PhCOCK:i 


12-65 


^c(O)Cii70(o piia 12COOH) 


-C(0)CH20(m- [ 
Plia-bCQOH) 1 


12,66 


-oc 0 

s 





•OC 



-oc o 

l N*0 



■C(0)N(C3H7)CH2Ph 
-aO)Pli-3-(CH2PW 

>C(0)CH20CH2PE 



^C(Q)CH20(P"PtiCH20H) 
-aOlCH'rtXp-PhCOOH) 



•C(0)CH20<P-PhCOOCH3) 
-C(0>CH20(i>PhCH2COOH) 



Formula 1 : A = -B<OH) 2 : X = -SC(=NH)Nlb ; K 3 - uibie below ; R 11 = -CH 2 C1I 2 P^ 




13.3 
13.4 
13.5 



13.6 



13.7 



13.8 
13^ 
13.10 
13.12 
13.13 



-C(O)i>Ph0H 

-C(0)oT)iCM20jl 
-C(O)4vPhC00H 



-C(O)0-PhCH2C0OH 



-C(O)naphdi-l-y) 
-C(Q)nnphU^2-yl 

-C(Q)o-b»phenyl 
-C(O)m-bipheny) 
-C(Q)p-biphenyl 
-C(O)o-Ph0Ph 



-C(0)Cll2Ph 

C(0)CM2N1 IKi 
-CKttm-PhOH 
-Cftflm-PhClbOH 

C(0)m-PhCOOH 
-OOliivPhClbCOOH 



-aO)CM2(nnphUvl-y!) 

■C(Q)CIf2<nnphlfi»2-yl 
C<Q)C1l2(o-biphenyn 
C(Q)Cll2Cm-biphenyl) 

-C(Q)CH2(p^iP^nyl> 
-C(Q)ai2<o^ > ^OP h > 



C(0)p-PhOH 



>C(0)P-PUCH20H 

-C(C))ivPhCOOH 
-C(Q)p-PliCH2COOH 

C(0)CH2CH2<impth-l -yl) 
-C(0)CH2CH?(nnpUi-2>y1) 

>C(Q)Cll2CH2(o>hiphenyI) 
-C(Q)D HCH2 (m-hipheny 0 
*C(Q)C\ l2CH2(P-hiphenyI) 
-C(0)CH2CH2(o-PhOPh) 



f?1 



« 
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13.14 | 


-C(0)m-PhOPii "T 


-aC))CIb<m-PhOPl)) "T 


-C(0K1 n CH 2( nv PnQPIfl 1 


13.15 


■gO)p-PhOPh | 


^ab)ai2(pi ? ^o^> I 


-CCOClnCPnip-HnUPn) I 


13.16 


-C<0>n-PhNHPh | 


-ClOCII-Xo-PliNHPh) [ 


-C(OK)H2CH2(o-PnNHPh) | 


13.17 


-C<0)m-PhNHPh 


-C(())CI lotin-PliNI IPh) f 


-aO)CH2CH2(m-PiiNHPh) 


13.18 


-C<0)p-PhNHPh 1 


■CfOKUloip-PhNlIPli) 


-QO/CHoC-Hoip-rnNHHn) | 


13.19 


CfO)o-PbSPh j 


■C(O)CH2^-I^SP10 "T 


-C(CflCH2CH2(o-PhSPh) 


13.20 


-C(Q)m-PhSPh T 


-C(Q)C\ tym-PhSPh) [ 


>C(0)CH2CH2(m>PhSPh) 


1321 


-C(Q)p-PhSPh | 


-C(Q)CH2(p-PhSPh) j 


-C(0)CHoCH2fp-PhSPb) 


13.22 


-C(0)o-PhCHoSPh 1 


-C(0)CIl2(o-PhCll2SPh) 1 


-C(0)CH2CH2(o-PhCH2SPh) 


1323 


<XO>m-PhCH2SPfc 


.C(0)CH2(m-PhCH2SPh) 


-C<0)CH2CH2(m- 
PhCH2SPh) | 


1324 


-C(Q)p-PhCH2SPli 1 


^C(0)CH->(rvPhCH2SPii) 


-C(0)CH2CH2(p-PhCH2SPh) | 


13.25 


CCOtoOamantyl 1 


■CffllCH^atfa"™^) j 


^(OOi2CH2(auarnanyyl) 1 


1326 


-C(Q)cyclopemyl 1 


-aQ)CH2(cyclopcmyl) 1 


'C(Q)CH2CH2«cyclopentyI) 1 
-C(0)CH2CH2(cyclohexyl) j 


1327 


-C(Q)cyclohexyl | 


>C(Q>CH2(cyclnhcxyl) 1 


1328 


•aOClhCXcyclnpeiuyl) 


-C<G)CI HNH(cvclopcmyl) j 


-C(0)CH2S(cyc!opemyl) j 


1329 


-C(0)CH20(cyclohexyl) 


-C(0>CI HN1 Kcyclohexyl) 


<:(0)C1 bS{cyclohexy!) | 


13 30 


-C(0^nvridin-2-v! I 


^C(0>CHo(pyridm-2-yl> 


<!{0)CH2CH?(pyridin^yI) j 


1331 


■C(0)pyridin-3-yl 


-C(Q)CH2(Pvritii^3-yl) 


>C(0)CH2CH2(pyridin>3>yD 


\ 15.5J- 


-^\vjpvnuiii"**"yi j 


-C(0)C!l?(pvriUm-4-yl) 1 


-C(0)CH2CH2(pvridm-4-yl) j 


13.33 


-aQ)rufan-2-yl 


-C(Q)CH2(lurniv2-yl) 


>aQ)CH2CH2(furan^yi) 


13.34 


-CCOlfunm-3-yi 1 


-C(0)CH7tfumn3-yl) 


-C(0)CH2CH2(turan3-yl) 


13.35 


-C(0)ihiophen-2-yt 


■C(0)CIL2(UHnplien-i-yi; ] 


P/nVPHoPHiffhinnhpn-^-vn 1 


13.36 


-C(Q)qnophen-2-yl 


<XO)CJi2(tmopncn-Z-yI) 1 




1337 


-C<0)tmidnzo-2-yl 


I -C(0)CH-)(imidnzo-2-vl) 


-C(0)CIl2CH2(imtdazo2-yJ) 


1338 


-C<0)oxazo-2-yl 


-C(0)CH2<oxazo-2-yl) 


i 'C(0)CH2CH2(oxnzo2-yl) I 


1339 


-C(0)tliioazo-2-yl 


-C(0)CII?(Uiio;izo-2*yl) 


-C(0)CH2CM2(LhiQazo-2-yl> 1 


13.40 


-C(0)bcnzofuran-2-yI 


-C(0)Cll2(taaoiuran-2-yl) 


-C{0)CH2CH2(beiiw)fuian-2- 
vtt 


13.41 


-C(0)benzofuian-3-yl 


-C(0)CH2(tanzotunin-3~yl> 


*C(0)Cll2CH2(benzofufaiH3- j 

VI) , , | 


13.42 


-C(0)benzotiunphen-2«yl 


-C<0)CI l2(bcnzoiliioplien-2- 

yn 


C(OKJ nv.t i2(ncnzouiiopnen- 1 

2-vn 


13.43 


~C(Q)diioplien-2-yl 


[ -C(0)Cll2(Uiiopbcn-2-yl> 


j »L.tU)L.l 12^^*2' ^"P"^ ^ y*^ 1 


13.44 


<XO)bcnziinidnzo-2-yl 


-C(0)Cn2(ta^imidnzc>-2'yl) 


<:(0)CH2CH2(l^nzimidazo- J 
J 2-vl) 1 


13.45 




I -PffNPI I of hcn7«xazo-2-vl) 


-aO)CH2Cl-l2(benzoxazcv-2- 

Ivl} __J 


13.46 


-C{0)bcnzodiiazt>-2-yl 


<:fO)CH2(fccnzc>ihiazo-2^yl) 


-C(0)CH2CH2(benzodiiazo-2. 1 
vl> 


13.47 


>C(Q)o-PhfP(0)Pli3> 


-C(0)m-Ph(P(0;Pi)3> 


-C(0)[vPh(P(O)Ph3) I 


13.48 


-aO)Ph-2-(fi"oron-9-vi) 


.gO)Ph-3-0Uiorcn-Q-vl) 


-aOWh-4-<nuoren-9-vri 


13.49 


-aOW-indolin-2-oiK 


■OOMmtoKn-2-vl 


■C(0)indoN2-vl 


13.50 


-C(0)C(CH3)2NHSO2(iwphlJ»- 
2-vl> 


-C(0)cydopemyl-2-(Ph) 


.C(0)cyclohexyU2-(Ph) 


13.51 


-C<0)pyTOHdin-3-yM-(Ph) 


-C<0)icu;ihvJro!'umn-3-yJ-4* 
<Ph> 


-C(0)ietrahydinihtophen-3-yl- j 
4-fPh) 


13.52 


-aO)icm ihyiimnaptuh- 1 -yl 


I -C(Q)tcinilmlmiinpltUi-2-yl 


1 -C(0)cycl(ipropyl-22-(Pl)2> 1 
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13.53 I -C(0)ieinihydroisaqu5nolin-l-yl 

13.54 I -C(0)CH2(N-benzimidazoN2^ 
one) . 



13,55 | -C(0)CH2{/^-ciihyUn>iniiciazol- 
2-one) 



13.56 



-C{0)iciraJiydroisnquino!in.3- I -C(0)CH2((2-oxo)indoIin-3 

yl I vl) 

-C(0)CH2<^-to^ oxa2Ql ' 2 - 
one) 



-C(0)CH2(N-bcnzoU)iazoU2- 
one) 



<!(0)CH2W-tia»ydrooxazDl-2- 
onc) 



^(0)CH2(N-<i^ydroii»azoi-2- 
one) 

„ :/* TP 1 



13.57 



-OC 



O 



-OC 



13-58 | , oc o 



-oc o 

N O 



13.59 <XO)N(CH3)Cll2PjL 

13.60 <XO)nyridiiv3-yl-5-TPh) 



13,61 I -C(0)C(CH^20Pfa 
13 62 1 -C(Q)CH20<o-PhQ420H) 



13.63 | <:<0)CH70(o-PliCOCMn 

13.64 I -C(O)ClbO(o.PhCOOCHj0 



13.65 



13.66 



»C(0)N(C2H5^CH2PU 
-0[0)PIj-3-(CI l2(0iiophen-2- 
yj)) 



-C(0)a 1 20(o-PhCH2COOI n 



-OC O 



-go)CH(C2HooPh 

-C(0)Cll?U(m-PlCH2QH) 



C(Q)N(C3H7)CH2Ph 
.C(0)PJv3-(CH2Ph) 



•C(O)CH70CH2Ph 
C(O)CH20(p-PhCH2OH) 



-C(O)CH20(p^CO0H) 



-aoaiTCKm-PliCOOH) 

-a olCHoCXm-PlCOOCH^) 1 -C(Q)CH2Q(p-P^COOCH3) 
C(0)CM2O(m^ I .C(0)CH 2 0(p-PhCH2COOH) 
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Table 14 



Formula 1 : A = -B<OH) 2 : X - -SC<=NH)N!l2; R 3 - table below ; R 11 - -Ph. 



1 A 1 

14.1 


. l . 


-C(0)CH?Ph ( 


-C(0)CH2CH2Pb 


14.2 




-CKHObNHPh 1 


-C(0)CH2SPh 


14.3 


•L(UiO-rWJrl 


-C{0)in*PhOH _l 


-C(Q)p-PbOH 


14.4 




C(0)m-PhCll20H | 

X!(0)m-PhCX)0H 
-C(0)m-PhCH2COOH I 


<:(0)p-PhCH20H 

-C(0)p-PhCOOH 


14.J 
14.6 


-C(0)o-PhCH?COOH 


-C(O)p-PliCH2C00H 


14./ 




^aOlCHofnaphUv-l-yl) 1 


<:fOX:H2CH2(rapih-l-yl) 


14.8 


-CfO)naphdi-2-yl 


-C(0)CH;>(napful>-2>yl 1 


-0(O)CH?CH2Cnapth-2-yl> 


14.9 


-C(0)o-bipneny! i 


-CfOlCH'rto-binhenvl) 1 


-C(0)CH 2 CH2(o-biphenyl) 


14.10 


-C{0)m-biphenvl 


C<0)CH2(m-bipheny!} 


-C(0)CH2CH2(m- bipbenyl) 


14.12 


-C(0)p-bipbenvl 


CffWCXt-yfn hinhpnvU 1 
*V.-lU/V-l I7ip~OJpiICH> It 1 


•C{0)a"bCH?(p-biphenyl> 


14.13 


-C(0)o-PhQPb 




-C(0)CH2CH7<o-PhOPh) 


14.14 


-C(0)m-PhOPh 




♦C(0)C! l7Qfo(m-PiiOPb> 


14.15 


~C(Q)p-PhQPh 


-l.(U)l.n21p'l inJl 11 j 


-r(0^rHoCHo(n-PhOPh) 


14.16 


-MUXM'JlNlirn 


rrn^cii ^(o-PhNHPii) 1 


-C(0)CH2CH2(o-PhNHPh) 


14.17 


-C(0)m-PhNHPn J 




-CfOCH^CH^ta-PhNHPh) 


14.18 


-CiO) J>- PUN Hr tt 


.PffNCH'ifn-PhNHPhl 1 


-C(0)CH9CH2(P-PbNHPh) 


14.19 


-MOjO-rDorfl _ 


-fYOlClb(o-PhSPh) 


^{0)CH2CH2(o-PhSPb) 


14.20 


-C(Q)m-PhSPh 


_r*rri^PHofm-Ph^Ph\ 


-Cf OICH ?CHo(fn-PhSPh) 


14.21 


-C((J)p-Pnarn 




-C(Q)CH2CHo(p-Ph$Pb) 


14.22 


-C((J)o-i*nCr 1 2^ "» 


-rfO^Cl lo (o- PhCI IoS Pli) 


-C{0)CH2CH2(o- 
PhCH2SPh> 


J*#.Zj 




-C(0>CH?(m-PhCH7SPh) 


| <!(0)CH2CH2(ni- 
PbCH2SPh) 


14 24 


-Cf 0>n- PhCH?SPh " 


.C<0)Cl!2(p-PbCJi2SPb) 


.aO)CH2CH2(p- 
PhCHoSPb) 


14.25 


-CXOadnmnmyJ 


-nQ)Clb(acLimantyl) 


-aOX:H2CH2(adnmantyn 


14.26 


-C(0)cyclopemyl 


-C.(U)v..i lOicyciopcniyi ; 


^rfOirHiCHo^cvclonentvl) 


14.27 


-C(0)cyctohcxyl 


-C(Q>Cll2(cyc[ohexyn 


-aQ)CH2CH2(cyclohexyl)''^' 


14.28 


-CCOCHoQCcyclopentyl) 


-C(Q)C1 bNI Kcyclopemy 1) 


>C(0)CH2S(cyclopentyl) 


14.29 


>C(Q)CH?Q(cycloHexyn 


-aO)Cl bNH(cyctohexyl) 


-gO)CH2S(cydohexyl) 


14.30 


-C(0)pyridin-2-yl 


^C(Q)CH2(pyxu3W'2-yl> 


-C(0)CH2^>^<Pyridin^yir" 


14.31 


-C(0)pyridifi-3-yl 


-C(0)CIl2(pyriJi"'3-yl> 


>C(Q)CH2CH2(pyndin-3-y~ 


14.32 


-C<0)pyridin-4-yl 


-C{0)CIb(pyrkIiiHl»yn 


-C(0)CH2CH2(pyridm4-yi) 


14,33 


C(0)fufan-2-yI 


>C(Q>Clb(lunui-2-yl) 


-C(Q)CH2CH2(furan-2-yl) 


14.34 


~C<0)furan-3-yl 


-CCO)Cll2fluni]i-3-yl) 


-C(0>CH2CH2(furan-3*yl) 


14.35 


-C(0)thxophen-2-yl 


-C(0)CJl2(iiiiopbcn-2.yl) 


-C{0)CH2CH2(diiophen'2-yI) 


14.36 


-C(0)thinphen-2-v! 


-C(0)C\ b(ihiophen-2-yn 


-CCO)CH2CH2(Oiioplien-2-yl) 


14.37 


^(0)iinklazo-2-yl 


•C(0)Ci l2(iinidaz(>-2-yl) 


-C(0)CH2CH2{imidazo-2-yl) 


14.38 


-C(0)oxazo-2-yI 


-C(0)CHo(oxnzo-2-yl) 


-CfO)CH2CH2(oxazo-2-yl) 


14.39 


-e(0)thioazo*2-yl 


-gO)CH2<ibio^o-2-yl> 


-C(01CH2CH2(thioazo-2>yl) 


14.40 


-aO)benzoi*unui-2-yl 


" -C(0)CJ!2(bcnzol'unui-2-y!) 


-C(0)CH2CH2(benzofuran*2- 
vl) 
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14.43, 
1444 



14,46 

1747 
14.48 



-C(0)bcnzoturrm-3-yl 
.C(0)benzoihiophen-2-yl 



- C(0)thiophcn-2-yt 
C(0)benziinidazo-2-yl 

-CXO)benzoxazo-2-yI 



^(0)benzoUuaza-2-yI 

-C(Q)o-Ph(P(Q)Ph3> 
.r<f»Ph-2-ffliK)ren-9 -vl) 



•C(0)CH 2( benzol uran-3-y I) 
-C(0)Ci bfrenzothiophen-2-yI) 



-0(0X312(3 {?(benzofiiran-3' 
vO 

C{0)CH2CH2(benzoihiophen 
-2-vtt „ 



-C(0)CH ?(ihiophen-2-yl) 



-C(Q )CH iCH 7( thiophen»2-yl) 



-C(0)C1 l 2 (bcnzimidnzo-2~y]) | -C(0)CH2CH2(benzimidazo. 

2-vl) 

-C(0)CH2CH2(benzoxazo-2- 
vl>_ 

.C(O)ai2(bcn2o0jiaz^2 yl) I -C(0)CH2CH 2 (benzoaiiazo- 



•C(0)CH2(benzoxnzcv-2-yJ) 



2-vO 



-C(0)m-PMP(0)Ph3> 
.nO^Ph-3-ffluorcn-9-vl> 



.C(Q)p-Pn(P(Q)Pli3> 
-C(0)Ph-4-muoren-9-vl) 



1 4.49 -C(OW-mdoUn-2-one , 

14.50 I -CTOCH3)2NHS02(nnpiiU)^ 

1431 I -C<0)pyrrolidm-3-yl*4-(PM 

14.52 |^ab)ietrahydro»inphi])-1-y> 

14.53 -C<0)teiraliyUraisot!uinolm-l-yl 



■aO)iiKloHn-2-yj 



-C{Q)cyclopcmyi-2-(Ph) 
•C(O)tcimliy0rtilunin-3'yl-4-(PlJ) 
-C(0>tcinihyUrouaphlh^W 



-C(0)cyclohexyl-2-(Pb) 

-C(<»tctmliydroihiophen-3-yl- 
4-(Ph) 

-C(0>cydopropyl-2.2^Ph2) 



C(O)ai2(W-beiuimi0nzol-2- 
one) 

2-one) 

.CO- 



-C(0)ternihytlroisoquinolm-3-yl 
-C(0)C1 ^(^-bcwzoxazol^-onc) 

-C(0)C1 !2(A/-diliydrtxixazol-2- 
one) 

,CO- 



C(0)CH2<(2-oxo)mdo!in-3- 

vl>^ 

-C(0)CH2(^bcnzolhiazol-2- 

one) 

-C(0)CH2(W><Jihytlrothuizol. 
2-trce) 



14.57 



-OC 



O 

^N W NH 



OC 



-OC 



1458 -OC o 



-OC o 



14.59 |-aO)N(CH^ClhPlV 

14.60 -C<Q)pyridm-3-yl-MPh) 

14.61 -aO)C(CHa)20Ph 

14.62 -C<0)CH^O(o-PhCM20H> 

14.63 1 -aOCT20UvPfaCOOH> 

14 .64 1 -C(Q)C1 hOCo-PhCOOCI 1 $ 

u.65 1 -aoK:H?0(o-phcii2CQon) 



■aO>N(C2ll5>Cl-l2Wj 
.gO>Ph-3-(C» h(tfoophen-2-ym 

-C(0)aKC2H5X)Ph 
>qO)Ct 1 2Q(m- PhCHgOH ) 
<:(C»CH2Q<ro-WiCOOH) 

-ccoin botm-phcooaw 



C(Q)N(C^H7)CH2Ph 
-CfO)Ph~3-(CH2Pn) 



-C(0^CH20CH2Pfa 
-CCO]CH20(p-PhCH2QH) 
■C(Q)CH20(p-P^COOH) 
-C{0)CH2CMivPhCOOCH2) 



■htf^riWOnn-PhClloOOOin | -aO)CIl20<frPhCH2CDOH) 



/93 
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5 



14.66 


-OC o 
N O 

b 








JS 






Formula I : A = -B(OH)2 : X = -SC0=NH)NH2 : R 3 - below ; R 11 - 


-CH2(napbih-2-yl) 




.! 


.2 


.3 


15.1 


-C(0)Ph 


-aojawph 


-C(0)CH2CH2Ph 


15.2 


-CXOCH^OPh j 


<!(0)CH2NHPh 


-QOCtoSPh 


15.3 


-C(O)o-Pi>0H 


•C{O)ni-Ph0H 


-C(0)p-PhOH 


15,4 


-C(O)o.PhCH-)0II 


<!(0)m-RiCH20H 


-C<0)p-PUCH20H 


15.5 


-CfO)o.PhG0OH 


-C(Otai-PhCO011 


-C(0)p-PhCOOH 


15.6 


-QOo-PhCHoCOOH 


^(0)m-PhCl!2C00H 


^C{0)p-PbCH2CO0H 


15.7 


-C(0)naphth-l-yl 


-CCO)ai2(naph0i^-yl> 


-C{0)CH2CH2(napih. 1-yl) 


15.8 


-C(0)naphlh-2-yl 


-C(0)CH2(naphih.2-yl 


-C(0)CH2CH2<napih'2-y» 


15.9 


*C(0)o*bipheny! 


-C(0)CH2(o-biphenyl) 


-C(0)CH2CH2((^biphenyl) 


15.10 


-C(0)m-biphenyl 


<XO)CH20n-biphenyl> 


-C(0)Clf2CH2<m-biphenyl) 


15.12 


-C(0)p-biphenyl A 


-C(0)CH2(p-biphenyI) 


-C(0)CH2CH2(P-biphenyl> 


15.13 


-C(O)c-Ph0Ph 


.C(0)CH2<o-PhOPh) 


-C(0)CH^H2(o-PhOPh) 


15.14 


-C(0)m-PhOPb 


-C(0}Cil2(m-PhOPh) 


►C(0)CH2CH2(m-PhOPb> 


15.15 


-C(O)p.Ph0Ph 


-C<0)CH2(p-Pl)0Pb) 


-C<0)CH2CH2fp-PhOPh) 


15.16 


-C(0)o-PhNHPli 


-aO)CIb(o-PhNHPb) 


-aO)CH 2 CH2(o-PliNHPh) 


15.17 


-C(0)m-PhNHPb 


-C(0)Cli2(in-PliNH PIu 


-C(0>CH2CH2Cm-PhNHPh) 


15.18 


-C(0)p-PhNHPh 


-C(O)CH2<P-PhN!IP*0 


-C(0>CH2CH2(r)-PhNHPb) 


15.19 


-C(0)o-PhSPh 


-C(0)CH2fo-PhSPh) 


.C(0)C.H2CH2(o-PhSPh) 


15.20 


-C(0)m-PhSPh 


-C(0)CH2(m-PhSPh) 


-CCO^CHoCHodn-PhSPh) 


15.21 


-CCO)p-PbSPh 


-C(0)Cil2(p-PbSPh) 


-C(0)CH2CH2<P-PhSPb> 


15.22 


*C(O)0-PhCll2SPU 


-C(0)CIl2a>-PhCH2SPh) 


•C(0)CH7CH2(o- 
PhCH2SPb) 


15.23 


-C(0)m*PhCH2SPh 


^(OlCHaOn-PliCllaSPii) 


-C(0)CH2GH2(m- 
PbCH2SPh) 


15.24 


^C(Q)p-PhCIl2SPh 


-C(0)ai2(p-Pi»CH2SPh) 


-C(OX-H2CH2(p- 

rilCH23rll) 


15.25 


-C(0)adamamyl 


.C(0)CH2<nitoinaniy!) 




15.26 


-C(0)cyctopemyl 


-C(0)CH2(cycli>pcmyl) 


-CC01CH2CH2((cycIopemyI) 


15.27 


-C(0)cyclohexyl 


-C{0>CI]2(cyciohcxyl) 


-C(0)ai2CH2(cyclobexyl) 


15.28 


-C(0)CH20(cycInpemyn 


-aOJClhNIKcyctapcniyl) 


-C(0)Cl-hS(cyclopentyi) 


15.29 


-C(O)CH20(cyclobcxyl) 


-C(0)C1 hNl-Kcyclnhexyl) 


-aOObSCcyclobexyl) 


15.30 


-C(0)pyrit]in-2-yl 


<XO)CH2(pyridin-2-yl) 


-C(0)C3^2CH2(pyritlin-2-y]) 


15.31 


'C(0)pyri<iin-3-yl 


-C(0)CIl2(pyridi«-3-y]) 


-aO)Ql2CH2(pyridin-3-yl) 


15.32 


-CCO)pyridhi-4-yl 


-C{0)CIl2(pyriitin-4-yJ) 


-C(0)C1 l2CH2(pyriclin^y i) 


15.33 


-C<0>Airnn-2-y[ 


-a(>K?!b(foron-2.yl) 


-C(O^CIi2CH2(furan^yl) 


15.34 


-aO)l'urnn-3-yl 


-C(0)ai2(funm-3-yl> 


-C{0)CH2CH7(*uran-3-y}) 


15.35 


-aO)ihiophcn-2-yl 


^ao)C!l2(Uiiophcn-2.yl) 


-C<0)CH2CI l2(U)iophen-2-yl) 



t9*r 
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15.36 
15.37 



15.38 
15.39 



-C(0)ihinphen-2-yl 
-C(Q)iim(iflzo-2-yl 



.C(0)oxaE(v2-yl 
■C(Q>ihionzcv2-yl 



15.40 -C(0)benzol"uran-2-yl 



15.41 I -C(0)bcnzol'uran-3-yl 

15.42 -C(0)benzoiliiophen-2-y] 

15.43 1 -C(0)thiophcn-2-yl' 



15.44 I -C(0)benzimidazo-2-y] 



15.45 I ~C(0)bcnzoxazo>2-yt 



15.46 | -C(0)bGii20iliiazD-2-yJ 



15,47 -C(Ok>Ph(P(0)Ph3>_ 
i s 4ft 1 -aO>Plv2-(nuoren-5-vl> 



-ao)CH2<fr">flK- v n-2-yo 

-aO)CJl?(imidreo-2-y1) 



■aOOb(ox;go-2-yn 
-C(OCH2(diionzo-2-yl) 



-C(0)CH2<bcnzotunro-2-yi) 



-C<0)CH2(hen2ofuran-3-y!) 



-C{0)CI 1 2(benzothiophcn-2-yl) 



^(0)CH2(ihtophen-2»yl) 
-C(0)CH 2(beD?-bniiteo-2-yl) 



-C(0)CIl2<taizoxazo-2-yl) 
-C(G)C1 1 2(bcnzoUtiazo-2-yJ) 



■C(0)m-Ph(P(Q)Ph;rt 
aO)Ph-3-(nuoren 9-vl) 
-C(0)iiutol»n-2-yt 



15 40 1 -C(OW-indolSh-2-oiie 

15.50 I -C(O)aCH3)2NHSO2(naph0)- | -C(0)cyciopemyl-2-(Pii) 
2-vl> 



C(0)CH2CH2(thinphen>2-yl) 
>C(0)Cl^?CH2(imidazo-2>yn 



C(0)CH2CH?Coxazo-2-yl) 
>C(Q)CHoCH2(ttiioazo^yl) 



<!(0)CH2CH2(ben2ofuran-2- 

vl) 

-C(0)CH2CH2(tenzofuran-3- 

vl) ~ 



C(0)CH2CH2(benzoihiophen 
-2-v!) _____ 



>C(0>CH2CH2(thiophen>2-yl) 
-aO)CH2CH2(benzffliidazo- 

2-vl> 



-CXO)CH2CH2(benzoxazo^ 

vl) 

-aO)CH2CH2(benzoiliiazo- 

2^ y l_)_ 

-C<0)p~Pli(P(0)Ph3> 



-qCflPlwM n uoren-fl-y I) 
-Q0)indol-2^l 



-C(0)cyclohexyl-2-(Pli) 



15.51 I -C(0)pyrrolidm-3-yM-(Pn) 



-aO)tcininydroluraii-3'y!-4-(Hi) ! -C(0)ictrahydroawophcn^3-yl- 

4^Ph> 

15 y» | -qQ^etrnli vdfoiiaphU^l-vl I ^C(0)i e unlwdmnnphth>2^ y t I >C(0)cycloprapyl-2^(Ph2> 
15 ; 53 I .C(0>ieirahydroisoquinplin ^l-y1 1 ^aOtctinliydraLsoquinDHn^^l j >aO)CH 2 ((2>oxo)mdotin^ 

15 54 I ^(0)CH^tKUizimidi^ i 2> 1 -C(0)CM2(^bcnzoxazD!-2K>n e ) ^(OJCH^benzoihiazol^ 
one) " 1 lo?ie) -— _ 



15.55 -C{0)CIl2(A^<BlvtlK>iniida«)l- | -C(0)Cn2W-d»bydrooxazol-2 



2-one) 
I5\56 1 r CO- 



one) 



-C(0)CH 2 (^dmydroihiazol- 
2-nne) . 



15,57 



-OC 



O 



OC 



co- 

t 


CO- 




___ - 

0 


j o 
-oc'n"s 

0 



15.58 I .QC O 



-OC O 



15.5'J |-C(0)N (aft)CH2Pl>. 



15.60 I -C(0)nvritliii-3-yl-5-(Ph) 



■C<()W<C2ll5K3l2W> 



•C(0)N(C^H7)CH2Pb 



^/r>\Ph-Vfah(ihionhen-2-yO) I -C(0)Ph-3-(CH2Ph) 



ns 
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15.61 



15.62 
15.63 



15.64 



15.65 



15.66 



-C(0)Cccn3)20Pa 



■C(0)CH20f«-PhCIl20Ii) 
-C(0)CH20((vPhC001I) 



.C(0)CH oOte-PhCOOCH^) 



•aO)CH^O(o-PhClbCXJOH) 



-oc o 




-C(0)CiUC?H5)OPh 



.C(0)ClbO(m-n>C:OOH) 



■C(0)Cll90(m-PhCOOCH3) 
-C(0)ai2U<m-PhCHnCOQH) 



■C(0)CH20CH2Ph 



-C(0)CH2QC|vPhCH20H) 
-aO)CHiO(!vPhCOOH) 



- C(0)CH2O(f>-PliCCX)CH^) 
<:(0>CH20(^PhCH2CQQH) 



Table 16 



Formula I : A = -B(pinanediol) ; X = guaniiiinyl ; R 3 = inble below ; R 11 = CH3 





.1 


— 


.3 


16.1 


-C<0)Ph 


-aOlChbPh 


<XO)CH2CH2Ph 


16.2 


-aOCHoOPh 


-QOH3hNHPh 


-CCOObSPh 


16.3 


-aCtto-PhOH 


-aO)m-PhC)ll 


-aO)n-PhOH 


16.4 


-C(0)o-PhClbOH 


-C{O>m-PbCH20n 


-QCttp-PhCHoOH 


16.5 


-C(O)o-PhCO0H 


-C(O)m-PhC00H 


-CfCttn-PhCOOH 


16.6 


-C(0)o-PhCl bCOOH 


-C(0>m-PnCl 12COOH 




16.7 


-C{0)nnphth-l-yl 


^<0)Cil2<nnpbUi-1-yl) 


-C(0)CH2CH2(napib^l.yl) 


16.8 


-C(0>nnphih-2-vl 


-C(0)CH2(unprtth-2-yl 


^(0)CH2CH2(napih-2-yl> 


16.9 


-C(0)cvbiphenyl 


-C(0)CH-)(o-biphenyl) 


•C(0)CH2CH2(cwbiphenyl) 


16.10 


-C(0)m-biphenvl 


-C(0)Clb(m-bipbenyl) 


O01CH2CH2(m-biphenyl) 


16.12 


-C(0)p-biphenyl 


-C(0)CU2(p-biplieny!) 


-C(0)CH2CHo(p-biphenyl) 


16.13 


-C(0)o-Pl»OPh 


-C(0)CIl2(o-PhOPh) 


-C(0)CH2CH2(o-PhOPh) 


16.14 


-C<0)m-PhOPb 


-C(0)CH2(m-PhOPb) 


-C(0)CH2CH2(m-PlvOPh) 


16.15 


-C(0>p-PhOPh 


-C(C»CIb(p-PhOPh) 


-C(0)CH2CH2(p^PhOPh> 


16.16 


-C(0)o-PhNHPh 


-C(0)CHo(o-PhN>IPh) 


-C(0)CH?CH2(o-PhNHPh) 


16.17 


-C(0)nvPhNHPb 


-C^OCJbfm-PiiNIIPl)) 


-C(0>CH2CH?(m-PhNHPh> 


16.18 


-C(0)p-PhNIIPh 


-C:(()K:ib(p-PliNUPh) 


-aOObCi b(p-PliNHPh) 


16.19 


-C(0)o-PhSPh 


-aocn^co^hSPb) 


.C(0)CH2CH2(o-PhSPh) 


16.20 


-C(O)m-PbSPi) 


-C(0)CH2(itj-PIiSP1i) 


-C(0)CM2CH2(m-PhSPb) 


16.21 


~C(0)p*PbSPh 


-C(OlCH2(p-Pl»SPh) 


C(0>CH2CH2(p-PhSPh> 


16.22 


-C(0)(vPhCil2SPh 


-C(0)CJ l2(o-PhCH2SPii) 


-C(0)CH2CH2(o^ 
PhCH2SPh) 


16.23 


-C(0)m-PhCll2SPh 


<:{0)CM2(m-PnCH2SPh) 


-C(0)CH 2 CH2(m- 
PhCHiSPh) 


16.24 


«C(0)p-PhCH2SPb 


-C(U)CM2(p-PIC!l2SPh) 


-C(0)CII 2 CH2(p- 
PhCH2SPh) 


16.25 


-C(0)adnmamyl 


-aOlClbfadamamvn 


-C(0)CH2CH2(adanianiyI) 


16.26 


-C(0)cyclopeniyl 


-C(0)CI b(cyclopcmyl) 


.C(0^ai2CH2((cyclopearyl) 


16.27 


-C(0)cyciahexyl 


•C(0)C\ tycyeluhexyl) 


-C(0)CH2CH2(cyclohexyI) 


16.28 


-CCO)CH20(cyL'(opcniyl) 


-C(O)CibNlKcydnpemyl) 


-C(0)CH2S(cydopentyl) 


16.29 


-C(0)ClbO(cvclohcxyI) 


^(0)Cn?Nn(cycInhexyl) 


•C(0)CH2S(cyclaheocyJ) 


16.30 


-C(0)pvriilin-2-v] 


-C(0)C\ b(pvridm^vl) 


-C(0)CH2CH2(pyridin-2-yl> 
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16.31 I -C(0)pyricrm-3-yi 



-C(Q)pyiidhi-4-yl 
-€(Q)furan-2-yl 
-gO)furnn-3-yl 



-gO)C.lb(pyriUm-3-yU 



16.35 I -gOMiophen-2-yl 



.gO)d)iopl)en-2-yt 
-gO)ijnitlnzo-2-yl 

-C(Q)oxazo-2-yl 
-gO)thioazp-2-yl 
-C(0)beiizofunin-2*yl 

16.41 -C(0)bcnzoftiran-3-y! 



16.42 <:(0)bcnznduophcn-2~yl 



16.43 |^aQ)Uitoplicn-2orl 

16.44 1 .C<0)benzHnittoziv2*yJ 

16.45 | «gO)benzox:izo-2-yi 



16.46 J -C(0)hcnzothia20-2-yl 

16.47 1 -C(0)o-PhfP{Q)Pl^r 



16,48 I -C(01Ph-2-Cnuortn-9-vl) 



16,51 



-C(0)C(CH3)2NI lS02(niipiiU)- 

2-yW 

-C(0)pyrrolidi»-3~y]-4-(Ph) 



^(Q)CIb<pyridiu-4-y)) 
■CfO)CH2(f»n«i-2-y» 
-C(Q)CH?(rumn-3-y1) 



<XO)CH2Wuophen-2-y)) 



-goia h(tlMophen-2-yl) 
■>gO)CH2(imiaazt)-2-yl> 
'^gOlCH2(o«go2»y1)" 



>gO>CH2CH2(pyridin-3-y]> 



-C(0)CH2CH2(pyndin>4>yl) 



■C(Q)CH2CH2(funm-2-yn 



<:{0)CH2CH2(furan-3-yl) 



■C(Q)CH 2CH? ( th iophen-2-y I) 



^(0)CH2CH2(tinophen-2^yl) 
-gO)CH2CH2(imic!azo>2>yir 
»aO)C] l2CH2(oxazo»2>y1) "" 



gOK3b(diircizo-2-yI) 

»ao)ai2(i ic,izolura,i ' 2 "yw 

-QOX3 lo(benzorunui-3-yl) 



»gO^CH2CH2(Uiioazo-2-yl) 



-gO)CH2CH2(benzofuran'2- 

yl) 

.gO)CH2CH2(ben2ofuran-3- 

vl) 



-gO)Cl b(bcnzothiopheiv2-yl) 



gO>CH?CH2(benzoiWophen 
-2-vD 



ZgOTCI Hnhinnhen-2-v t) I -C(Q)CH2CH2(tlHOpfaen-2-yi) 



^g()K'i!2(^»*zunid'izo-2-yJ) 

-aoK^ii2^ nzox ^ 2 -y 1} 



-aO)CI I2CH2( benzimidazo- 
2-vH 



-C(0)CH2CH2(benzoxazo : 2- 
vl) 



-C(0)inPli(P(Q)Ptn) 



-gO)CH2CH2(ben20thiazo- 
2-vl) 

>gO)p-Ph(P(0)Ph3) 



-C(Q)Ph-3-(n«oren-9-yn 



-aO)Ph-4-(nuoren-9-yn 



-gO)tetrrtwdronnphth-l-yl 
C<0)tctrahydn>istximnolin-l -yl 

<XO)CH2(N-bcnanriarai!-2- 

one) 

^C(0)a*l2(^- ti niyUmimidirzt>l- 

2-one) . 



16.56 



CO- 




16.57 



o 



-gO)indolin-2-vi 

<XQ)cycIopeniyl-2-{Pb) 

-aO)ieiniliydrofuraii-3-y!-4-(PiO 

gO)tetnihydronnphih-2-y) 
-gO)icin]liydrois«>quinolin-3'yl 

-C(0)C1 b<N-bcnzoXcizol-2~oue) 

-C(Q)C! l2W-dihydrooxazol-2- 
nne) 



-gO)indol-2-yI 



-C(0)cyclohexyl-2-<Ph) 

-gO)ieiraljydroihiophen-3-yl- 

4-(Ph) 

-C(Q)cyclopropyl-2»2-(Ph2) 
-aO)dl2((2-oxo)indoHn-3- 

vl) 

-C(0)C1 12(^- benzoihiazoI-2- 
onei 



-C(0)CH2(A^-dihydrolliiazol- 
2-one) 





-OC 



O 



-oc 



o 
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16,58 



16.59 



I6.6Q 
16.61 



16.62 



16.63 



16.64 




■C(0)N(CH3)CH2Ph_ 



-C(0)nyridin^-yl-5-(Ph) 
CfCHCCCHtoOPh 



.C(0)Q bO(o-PhCH2Ql.R 



-aO)CH70(o-PhCQQH) 



16.65 



16.66 



-C(0)CHoO(o-PliCOQCH3) 



■C(0)CHoQ(o-P10»2^QOH) 



-OC O 




N 



6 



»C(())N(C2M5)CH2Pii 
■CfOPh-MCI b(ihiophen-2-yltt 

>aO)CH(C2ll5)OPh 
-aO)CI bOOn-PhCHoOH) 



■C(0)CH20(m-PhCQ0H) 



-C(O)CH20(m-PhCOOCl-h) 



-C(0)C\ hOCm-PhObCOOH) 



OC O 



■C(Q)N(C3H7)CH2Ph 
-C(Q)Ph-3-(CH2Ph) 
-CCCttChbOClbPh 
-C(Q)CH20(r>PbCH20H) 



■C(O)CH2O(f>PliC0QH) 



^(OlCHoOCp-PhCOOaEQ 



-CCOCHiOffvPhCHoCOOH) 



Table 17 

Formula I : A = -B(pinanediol) ; X - guaroiHnyl : U 5 = table below ; R 13 - -CH2<P~PhOH) 





.1 


0 


.3 


17.1 


-C(0)Ph 


-C((»ClbPh 


-C(0)QbCH2Pli 


17.2 


-C(0)CHoOPh 


-aOClhNIlPb 


-C(0)CH2SPh 


17.3 


-QOHvPhOH 


-C«»m-PhOM 


-C(0)p-PhOH 


17.4 


-C(0)cvPhCH20H 


-C<O)m-PhCH30H 


-C(O)p-PhCH20H 


17.5 


-C{0>o-PhCOOH 


-C(0)m-PhCOOH 


-CCO)r>-PbCOOH 


17.6 


-C<0)o-PbClbCOOH 


-aO)m-PhClbCOOH 


-crop-iniabcooH 


17.7 


-C(0)naphthrl-yl 


-C(O)Clb0iapbih-l-yn 


-aO)CM2CH2<napUvl-yl> 


17.8 


«C(0)nnphth-2-y! 


-aO)Clb(nnphih-2-yl 


-C(0)ai2CH2(nnpl^2-y!> 


17.9 


-CfOlCKbiphenvl 


-aO)Cn2(ivbiphenyn 


-C(0)CH2CH2(o-bipIienyl) 


17.10 


-C(0)m-hiphenyl 


-C(0)ai2(m-biphenyl) 


-C(0>CH2CH2(m-biphenyl) 


17.12 


-C(0)p-biplienvl 


-ttO)Cib(ivMpheny!) 


-C<0)CH7CH2(p-biphenyl) 


17.13 


-QOto-PhOPb 


-C(O)CIb(o«Ph0Ph) 


^C(0)ClbCH2(o-PhOPh) 


17.14 


-C(0)m-PhOPh 


-C((»Clb(m.PhOPh) 


-C(0)CH2Cf-l2(m-PhOPh) 


17.15 


-C(0)p-PhOPh 


-OO)Clb(TvPhOPh) 


.C(O)CH2CH2(p-Ph0Ph) 


17.16 


-aOto-PKNHPb 


-CfC»Cll2(tvPliNMPh) 


-C(0)CH2CH2(o-PhNHPh) 


17.17 


■C(Q)m-PhNHPh 


-C(0)Clb(m>PHNIlPb) 


-C(0)CH2CH2(ni'PhNHPh) 


17.18 


-C(0)p-PhNHPh 


^(0)Clb<rvPliNHPb> 


^C(O^CH2CH2(p-PhNHPh) 


17.19 


C(0)o-PhSPh 


-C<0)CJb<i>-PbSPii) 


-C(O^CH2CH2fo^PliSPh) 


17.20 


*C(0)tn-PhSPh 


-aO)Clb(m.PhSPh) 


<:CO)CH2CH2(m^PbSPh) 


17.21 


-C(0)p-PhSPh _ 


-C(Q>C)l2(p-PbSPIi) 


-aOClbClbCp-PhSPh) 


17.22 


.C(0)o-PliCIbSPb 


-C<0)CIl2(o-PliCH2SPli) 


-C(0)CJ-l2CH2(o^ 
PhCl bSPh) 



( 
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17.23 



17.24 



17.25 
17.26 
17.27 



17.28 
17.29 



17.30 
1731 



17.32 
17.33 
17.34 
17.35 
17.36 



-C{0)m-PIiC]l2SPi) 
-C(0)p-PhCH2SPb 



-C(Q)atlamnmyl 
-C(Q)cyclopemyi 
-C(0)cycIohexvl 



> C(0)CH2Q^yd»pe»^') 
aO)ClbO(cyclohexyl) 



>C(0)pyridin-2-yl_ 
~C(0)pyridin-3-yl 



-C(0)pyridin4-yl 
-C(Q)fonm-2-yl 
■C(0)faran-3-yl 
C(0)anop^n-2-yl 
-C(0)thiophen-2-y! 



1737 I >C(Q)imidazo-2>y» 



1738 I -C(0)oxazo-2-yl 



1739 r-C(O)0noazt>-2-y! 



17.40 I ~C(0)bcnzoiurtm-2-y! 

17.41 [ -C(0)tenzoforan-3-yl 



17.42 I -C(0)benzothiophen-2-yl 

17.43 I -C(Q)ihiophcn-2-yl 

17.44 .C(0)beiizinutlazo-2-yl 



^C(0)CH2{rn-P!iCH2SPi)) 
^0)Cll2(p-^Cll2SPh) 



-C(0)CH2CH2(m- 
PhCH?SPh) 



-C(0)CH2CH?(P- 
PhCH?SPh) 



<xo)Cii2fodarnamyo 

-C<0)CH2(cyclopcMyl) 
-qOClbfcyclohexy!) 
-C(0)CH2NlKcyclopcmy]) 

-C(0)CH2NH(cyclohcxyl) 



^C(Q)CH2CH2(adamantyl) 
>C(QX^2CH2((cyclopemyl) 



~C(0)CH7CH?(cyclohexyl) 
>C(Q)CH2S(cyclopgntyl) 

-C(0)Cll2S(cyciohexyl) 



-0(0)0 l?(pyridm-2-yl) 
-C(Q)CH2(py"dw-3-y1) 



-C(0)CH2ai2(pyridin>2«yQ 



-C(0)CH2(py"dm-4>yl> 
-C(0)C!l2(turan>2>yn 
'■qO)Cll2tfura«-3-yl)" 
~C(0)a bMiiophen-2-yl) 
-C(Q)CH2<diiophcn-2-yl)" 
~C(Q)CI b(imidazt>-2-yt) 

-C(0)CH2(nxn7.i>-2-yl) 
^(0)Clb(iIiionzo-2-yl) 



C(Q)CH2CH2(pyndin-3>yl) 
^aQ)CH2CH2(pyridin^yI) 
-C(Q)CH2CH2(fman>2-yI> " 



C(0)CH7CH2(ftigan-3-yn 
•>C<Q)CH2CH?(Uiiophen'2^yI) 
-C(Q)CH2CH?(lhioptei*-2-yl) 

C(0)CH2CH2(imida2o^ySr 



■C(0)CH?CH?,(oxazo-2-yl) 



>C(Q)CH ?CH ?(dnoa20-2-y1) 



4:(0>CH2(hcnzi>lunm-2-y!) 
-C(O)CH2(t>en2olunuv3-y0 
-C{0)CJ !2(hcnzoUiiopheiv2-yO 



•C(0)C1 !2(tl«ophen-2>yl> 
C(0)Cll2<benzuniiLizu-2-yi) 



17.45 I -C(0)benzoxazo-2-yi 

17.46 1 -C<0)benzothinzi>-2-yl 

»C(OU>-Ph(P(0)PfrO 
^0)Pl\-2-(nimre75-v1) 
^OW-mtlolm-2-one 
.C(0>C{CH3)2NHS(;2(^phdv 

2-yl) 

17.51 t C(0)pym>ltdin-3-yl-4-(Ph> 



-C(Q)C\ b<benzoxnzo-2~y1) 

C(0)CI l2(henzodii;tzo-2-yl) 

4:(0)m~Ph(P(0)Pli3) 
>a(ttPh3-(nuoren-0-vn 
.a())imlt>lin-2-y1 
C(L»cyclopcniyI-2-(PI0 

-C(0)wiraliydrofunu»-3-yl-4-(Pi)) 



C(0)CH2CH 2(benzofuran-2- 
vl} 

^(0)CH2CH2(bcnzofuran-3- 

C(0)CH2CH2(benzoihiophen 

~2-yD 

-C(0)CH2CH7(U»ophen-2-yl) 

-C(0)CH2Q*2(tenziinidazo- 

2-yl) . 

.C(0)CH2CH2(benzoxazo-2- 

vn 

<!(0)CH2CH2(benzoauazo- 

2-vl) 

♦ C(O)p4W(0)P*n) 
CK»Plv4-ffluoren-9-vl) 
- qO)indol-2-vl 
C(O)cyc!0hexyl-2-{Pb) 



-C(0)tetraliydroihiophen-3-yl- 

4-<Ph) 

-C(Q)cvdopropy)-2,2-(Ph2) 



17.53 -C(6)ieiraliydroisomitm>liivl-yl -C(0)tcinhyiJroisnquinoUn-3^ y I 



17.54 |.C<0)ai2W-hcnzimidazol-2- 

one) 

17.55 | 'C(O)C) b(^diliydmimidiizo)- 



2-nne) 



-C(O)C) l2W-bcnzoxaa>l-2-one) 

~00)C1 b(N-dibyUrooxazo)-2- 
imc) 



-aO)Qi2((2-oxoHndoHn-3- 
vl) ' 



-C<0)CH2<tf-tenzolhta20l-2- 

one) ... 

C<0)CM2(^-d ili yd^odiiazol- 

2-one) 



ft? 
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17.57 



17.58 



17.50 



17.60 



17.61 



17.62 



17.63 



17,64 
17.65 



17.66 



OC 



O 

N U NH 



oc o 



gOMCH^ObPh 



-C(0)pyridin-3-yl-5-(Pli) 



.C(0)C(CH3)2(>Bi 



C(0)CHoO(o-PhCIb01i) 



■C(Q)CI^O(o-PhCOOH) 



.C(O)CH2O(o-Pt>C0OCH;0 

cociboccvpiicibcooin 



-oc o 

l N W 0 




CO 



oc" N 



o 
u 



6 



.C(0}Ph-3»(Cl \?{ Qnophen-2-yl)) 



-C(())ClUC2ll5)O^A 
<:(Q)CHoU<m-PhCH20in 



-C(0>CI bUtm-PliCOOH) 



<XO)CU2U(in-P)iCOQCH3) 
-C(0)CI i ?0{ m- PhOl2C00m 




OC 



o 



-oc o 



•aO>N{ClH7)CH2Ph 



C{0)Ph-3-(CH2P^) 



>C(0)CH20CH2Ph 
-aOOHOCiyPhCHoOH) 



-C(0)CH2CMp-PhCOOH) 



C(0)CH20(p-PhCQOCH3> 
-C(0)CH20(rvPhCH2COOH) 



9509634 A 1 I > 



SUBSTITUTE SHEET (RULE 26) 



WO 95/09634 



PCT/US94ni280 



Table 18 



Formula 1 : A = -B( P inanediol) : X . guanidinyl ; & = .able Mow ; R n - ~CH 2 CH 2 P1, 



18,1 
18.2 



183 
18.4 
18.5 
18.6 
18.7 



18.8 
18.9 
18.10 
18.12 



18.16 



.1 



- C(Q)Ph 
C(0)CH20Bi 



-aCtto-PhOH 
-C(0)n-PhCH20H 

^(Oto-PhCOOiT 

-qO)o-PhCH2COOH 

-C(0)naphth-Hl 



-C(0)nnphdi-2~yl 
-C<0)tvbiphenyl 
-C<Q)m-hipbenyl 
-C(0)Tvhipl)enyl 



: C(Q)o-PhOPh 

-C(O)M-Ph0Ph 

<!(0>p-PUOPb 



-C(0)o-PhNHPIi 



18.17 



18.18 



-C(0)in.PhNHPb 



■qCttp-PhNHPh 



-C(Q)o-PhSPh 
C(Q)m-PhSPh 
-C(Q)p-P*iSPli 
-C(0)o-PUCH2SPii 



1823 



18.24 

T8!25 
18.26 



18.27 



18.28 



1829 



18.30 



1831 



1832 



1833 
1834 



-C(0)m-PHCH2SPb 



-C(0)p-PliCH2$Pl> 

■C(0)adancimyl 
-C(0)cyclopcmyl 



•C(Q)cycloliexvl 



-C(0)ClhQlcyciopcntyl) 



>CfO>Cll?0(cydohexyl> 



>C(Q)pyriili!i'2>yl 



-qO)pyiidm-3-yl 



^(O)pyritliiHM 



1835 



1836 



1837 



1838 



1839 
18.40 



C(0)fumn-2-yl 
*qO)funm-3-yl 



-qO)diiophc»-2-yl 



-C(0)dijopiien-2-yJ 



C(Q)imidn7.^2-y l 
-C(0)ox;k/av2-v1 



-C(Q)ihionzo-2-yl 
-C(0)bc»zotunui-2'y! 



.2 

: C(Q)CH2NHPh 
>qQ)m-PliQH^ 



-qOlm-PhClbOH 

-Pft^m-PhCOOH 
^(O)m-PhClbCOOH 



-C(Q)Clb(»iapl^4-yn 



-qO)Ob(nnpluh-2-yt 

-C(Q)Cll2(<>-^>^ cn y | ) 
^C(0)C)b<m-biphenyl) 



qQOb(p-biphenyl) 



-C<0)CH2(n-PhOPh) 



-C(Q)Clb(in-PhOPh) 



^(OClbfn-PhNHPh) 
g(0)Dl2(m-PhNHPh) 
^C(0)C1l2fp-^NHPhy 
-C(0)C1l2(t>-PbSPh) 
-qO)CH2<m-PhSPh) 
-aOClbCp-PbSPIO 
-€<0)CH2(o-PhCl bSPh) 



-C(O)Clb<m^CH2SP10 



-C(0)CH2<p-PhCM2SPW 

-C(Q)C1 b(ndamnmyl) 
'C(Q>Clb<cyclnpcmyl) 
>aC))CIl2(cyclohcxyh 
-C(G)C1 1?N1 Kcydopentyi^ 
-C(Q)C1 hNl Kcycluhexyl) 
-C(C))C)b(pY"din-2-yn 



-ao)ai2(p> , rid^-y > > 
-ao)ab(pyndm^yi) 

^C(Q)ai2(fufim^yl) 



■C(0)Clb(turan3-yn 



>C(Q)Clb(Unophc»>2-yn 
-C(C))Cll2(thiophen-2-yn 



.C(0)Clbfimido/tw2-yn 
-qQ)Cl b(oxa*o-2-yl) 
-C(O^CH2<H»oa7»'2'y)) 
-C(0)Clb(bcny.orurjU"2-yl) 



3 

C(Q)CH2CH2Ph 
-C(Q)CH 2 SPU 



-C(O)r>PliCH20H 

-qOhvPlCOOH 
-C(0)r>PhCH2CQOH 



-C(Q)CH2CH2Cnapth- 1-yl) 



C(01CH2CH2(napUi-2-yl) 
^C(Q)CH2CH2(o-btphenyl)" 
>C(Q)CH2CH2(m-biphenyir 



>C(Q)CH2CH2(p-biphenyl> 



^(0)CH7CH2(o-PbOPh) 



>C<Q)CH2CH2(m-PhOPb) 
^(0>CHoCH2(P'PbOPb> 



C(0)CH9CH2(o-PhNHPh) 
: C(Q^CH2CH2(m'PhNHPh> 
<:(Q^CH2CH2(P'PhNHPh> 
>C(Q)CH2CH2(o-PbSPb> 
>C(Q)CH2CH2{m>PhSPh) 



-C<0)CH2CH2(p-PbSPb) 
^C(0)CH 2 CH2(0' 
PhCI^SPh) 
C(0)CH2CH2(m- 
PhCH2SPb) 



.C(O^CH2CH2(p- 

PhCH2SPh> 

■C(0>CH2C}l2(adama»«yn 
-C(Q)C1 bCH2ttcyclopemyn 
>gO)CH2CH2(cyclohexyiP 
-C(0>CH2S(cyclopenty 1) ~ 



>C(Q>CH2S(cyclohexyl) 
-C(0)CH2Qt2(pyridin-2-yi)" 



>C(Q)CH2CH2(pyridin-3-yl) 
^C(Q)CH2CH2(pyridin-4>y1) 
■C(O^CH2CH2(funm-2-yl) 



■.qO)Cl l2CH?(a»oprien>2-yl) 
<UO)CH2Clb(diiophen-2-yI) 



-aOKTJbCl l?(imidazo-2-yI) 
-qO)Cll2CH2(oxazo-2-yl) " 



-C(0)CH2CH9(thioa20-2-yl) 
-aOCT2CH2(benzofuran-2- 

vl) 
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18.41 



18.42 



18.43 



18.44 



18.45 



18.46 



18.47 



18,48 
18.49 
18.50 



18.51 

1832 
18.53 



1834 



18.55 



18.56 



18.57 



1838 



18.59 



C{0)hen2ofunm-3-y! 



-C(0)bcnzoduophcn-2-yJ 



-C(0)ihiophen-2-yl 



-C(0)benzimidazo-2-yl 
-C(0)benzoxazo-2-yl 
>C(0)tenzoiiiiazo-2-yl 



-C(Ok>-PWP(0)Pln) 



^OPh-2-(nuott»-'J-v)> 
-C(QW>iiKlnlin-2-one 

-C(0>C(CI l3)2N! ISOitopMv 

2-vl) 



-C(0)pytTolidm-3-yM- (PM 

~QQ)usu^hydrunnphUi-]-yl 
-C(0)ietrahydroLsoqui!u>li»- J -yl 



-aO)CHa(W-benzimida20l-2. 
one) .. 



-C(0)C! l2(bLM)zorunui'3-yl) 



-C(0)C1 hcnzoUuophcn-2-yl) 



-C(0)C1 b(Uiiophcn-2orj) 



-C(0)C1 l2(hcnzimidazo-2-yl) 



.C<0)CH2(henzoiiiiazo-2-yl) 



-CfOlin-PMPCOM'frQ 



-C(0)Ph-3-(nuorcn-9~yn 
-C(0)indntm-2-vl 
-C(0)cyclopcnt yl-2*<Pli> 



<UO)ieinihydn>lunui-3-yI-4-(Pl») 

-QO)teU?iliydronnphd)-2-yl 
-C(0)icua!jydrols(Xjuinolin-3-yl 



-C(0)CH2(A/-ailiytJroimida2«!- 
2-one) _____ 



O 

•OC^H 



-OC Q 



"fro 



-C(0)N(CIh)CIl2Pli 



-C(0)Cl h(^-bcjizoxa20l-2-i>ne) 



-C(0)C1 b( AWihydrooKizol-2- 



,CO- 



-C(0)CH2CH2(benzDfuran-3- 
vl) 



CfOJCHoCH 2(benzothiophen 

-2-vn " 



-C(0)CH3CH2(thiophen-2~yl) 



^C(0)CH2CH2(benzimidazo- 
2-vO 



C(0)CH2CH2<bcnzoxazo-2- 
vO 

-C(0)CH2CH2(benzoihiazo- 
2-vt) 



-C(Q)p-Ph(P(Q)Ph3) 



-qO)Ph-4-(nuoren-9-yn 



C(Q)indol-2-yl 
-C(0)cyclohexyl-2-(Ph) 



-C(0)tctrahydrotlitophen-3-yl- 
4-(Ph) 

C(Q)cyclopropyl>2.2-(Ph2) 
.C(OK^2((2-oxo)indoii^3. 
vl) 



•C{0)CH2(N-benzothiazoi-2- 
one) ________ 



-C(0)CH2(N-clihydroihiazol- 
2-one) _ 



-C(0)N(C:2l1s)C)l2Bi 



-oc' 



-OC O 
l N M 0 



>C(Q)M(C3Fr7)CH2Ph 



18.60 



18.61 



18.62 
18.63 



18.64 



18.65 



C(0)pyrid.n-3-yl-5-(Plfl 



-C(OMnKV(CH2(Uuophen-2-yn) 



-C(0)C(CH3)20Ph 



>C(0)CH(C2H5)0P1> 



.C(0)CH20CH2Pil 



-C(0)CH20(o-PhCH2011) 
>C(Q)Cll2Q{^niC06ll) 



C(0)C)l2O<»n-PhCobll) 



^.(OlCHgap-PliCfrbOH) 
-C(0)CH20(l>-PhC06H> 



C(0)CIbOa>-PhCO()Cll3) 



>C.(O)CM?O(m-PhC00CH3) 



-C(0)CI 12CKP-PI1COOCH3) 



-CftflClbOUvPhCl I2CQOII) 



-C(0)CI bOfm-PhClbCOOU) 



-C(O)CH2O(j>^CH2CO0m 
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Formula 1 : A = -B(pinaiietliol) ; X = guanklinyl : R 3 = table below ; R» = -Ph. 



.1 



19.1 


-C(Q)?h \ 


-CfOCHoPb 




19.2 


-CCfflCIbOPh 


-C(Q)m-PhOII _l 

-C(0)m-*PhCH20n ! 


»l.tl/;P-i tt\Jit 1 

JPt f ttrw P hO-I oOH ^1 


19.3 
19.4 


-C(Ofr-PhOH [ 
-C(0)o-PhCH?OII 1 


19,5 


-COo-PhCOOH L 


-C{Q)rn-i J ni«uu]i 


-CfOto-PhCOOH 1 


19.6 


^^k. A S to ^^^^ ^^^^ ^ V Ifl 

-C(0)o-PliCH2CQOH 1 




•CCOn-PhCH^COOH 1 


-C(0)Cll2(nnphiii*l-yl) [ 


-C(0)CH2CH2(napth4-yI> 1 


19.7 


-C(Q)naphth»l-yl 1 


19.8 


-C(0)naphth»2-yi 


~C(0)CH2(nnphih~2-yl 




19.9 


-C(0)L>biphenvl f 


.C(0>CH2(i>-biphenyi) I 


-C(OiCn2C-H2(ompnenyi) | 


19.10 


-C(Q)m-bn)henyi 1 


-C(0)CH2(tnbiplKrnyl) 


«CAAJ/^"2^^2' y "'"*P" C *'" f 


19.12 


-C<0)p-biphcnyl [ 


-C(0)CJ!2fP-bipIienyl) 1 


n.f~*U~\fvx W%rthami}\ 1 

-C(U)Ln2t-"2^P"f >1 P nen y t * 1 


19.13 


-C(0)n-PhOPh 


-C(0)Cll2^Pi^0Ph) 


-CXO)CH2CH2{o-PhOPb) J 


19.14 


.C{Olm-PhOPh 


-C( 0)O I Mm-PJiOPb) 1 


-t.(U}Ln2V-n2\nfl*riiUrfl) | 


19.15 


-C(0)p-PhOPh 


-C(Q)CIb(P-Ph0Ph> 


-C(0>CH2CH2lp'*PnUPb) | 


19.16 


-C(0)o-PI)NHPh 


<XO)CH2fo-PhNHPh) | 


-C(0)CH2CH2(o-PhNHPh) 


19.17 


-CCO)m-PhNHPh 


-C(0)CH?Cm-PbNHPh> I 


-L(L»Lrl2Url2lin-l 'iuNJlrl)) ] 


19.18 


-CCOjvPhNHPh 


-C(0)CM2(p-PbNHPb) 


-C(0)CH2CH2(p-"»NHFll) 1 


19.19 


-C(0)o-PhSPh l 


-C(0)CH2<<vPhSPM 


-C(0)CH2CH2(o-PnoPn) | 


19.20 


-C(0)ra-PhSPh ] 


-C(O)Cll20n*PhSPh> 


-C(OiCH2Cn2(rn*r nb r n ) 


19.21 


-C(0)r>-PUSPh I 


-C(Q)CH2(p-PbSPb) 


^C(Q)CH2CH2(p-PhSPh) 


19.22 


-CCO)o-PhCH2SPh 


; -C(0)CH2(oPbCM2SPh) i 


-C(0)CH2CH2(o.PbCH2SPh) 


19.23 


-C(0)m-PhCH2SPh 


1 -C(0)CH2<m*PhCH2SPh) 


-C(0)CH2CH2(m- 
PhCH2SPh) 


19.24 


~C(Q)p-PhCH2SPh ~ 


-C(0>CIl2(p-PbCH2SPh) 


1 >C(Q)CH2CH2(p-PhCH2SPh) 


19.25 


-C(Q)adainantyl 


~C<0)CH2(ndnmantyl) 


r~*rr lYI*"*! 1 /^t t / Ij ljlh!li1\ 

-C(Q)CH2CH2(adamaiityi) 


19.26 


-C(Q)cyctopemyl 


[ -C(0)CH2teyclopg*rtyH 


>C(Q)CH2CH2((cycIopentyl) 


10 07 


-CfOtevclohexvl 


^aO)C!H(cyc!ohexy1) 


-C(O^CH2CH2(cyclohexyl) 


19.28 


-C(Q)CI bCXcyc.opcmy 1 ) 


1 -C(0>CU2NU(cyctopcmyl> 


>C(0)C1l2S(cyclopemyl) 


19.29 


-C(0)C1 bOCcydohcxyl) 


■C(0)CIbNH(cyck>hcxy]) 


>C<Q)CH2S(cyclQhexyl> 


19.30 


-C<0)pyridin-2-yl 


-C{0>Cll2fpyriUin-2-yl) 


-C<0)CH2CH2(pyridin-2-yl) 


19.31 


-C(Q)pyridiiv3-yl 


<:(0)Cir2(py^n-3-yn 


>C(0)CH2CH2(pyridin^>yQ 


1932 


-C(0)pyridin-4-yl 


>C{0)Cn2(pyridiii^y») 


-C(0)CH2CH2(pyriciin-4*yiT 


1933 


-C(0)furnn-2-yl 


-C(0)CIl2(furan-2-yI) 


-C(0>CH2CH2(furan-2-yl) 


1934 


*C{OHuran-3-yl 


-C(0)CH2(iumn-3~yl) 


-C{0)CH2Cll2<toan-3-yl) 


1935 


-C(0)ihiophen-2-y) 


-C(0)CH2(tlnnpbeiv.2.yl) 


-C<0)CH2CH2<UiiopheD-2- 
vl) 


1936 


-C<0)thioplKm*2-y! 


-C(0)CM2<ti«opben'2-yl) 


-C(0>CH2CH2(ihiopheai-2- 
vl> 


1937 


-C(OHinidaz(>-2-yl 


-C<0)CH2f»nidnzn-2-yI) 


-C(0)CH2CH2(irnidazo-2-yI) 


1938 


-qOk>xnzo-2-yl 


1 -C(0)CH2(oxnza-2-yn 


-C(0)CH2CH2(oxazo-2-yl) 


1939 


-C(0)duoazcv-2-yl 


-C(0)Cll2(ii"on2o-2-yl) 


<aO)CH2CH2(ibioazo-2«yl) 


19.40 


-C(0)benzot'uran-2-yl 


-C(0)CH2< benzof unui-2-y! ) 


- C(0)Ci l2CH2(benzofuran-2- 
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19.41 I -C(0)bcnzofuran-3-yl 
1942 Lc(0>hciizoii»ophen-2-yl 



19.43 I *C(0)driophen-2-yI 

19.44 Lc(0)benzimidazo-2-yl 

19.45 -C(0)bcnznxazo-2-yl 

19.46 -C<0)benzothiazo-2-yl 

19.47 -C(Q)o~Pb(flO)Ph3T 

19.48 1 -C(Q)Ph-2-(fluoren-9-vn 



-C(0)C1 1 2( benzol'uran-3-yl ) 
-C(0)G b(bcnzoiiiiopiien-2 

-C(0)CH2(iiiiophcn-2-y!) 
-C(0)CH2(bc»zinitcIazo-2-yl) 
-C(0)CH2(tenzoxazo-2-yl) 
.C(0)CH2(benzoU»azo-2-yl) 

-C(Q)m-Ph(P(Q)PD3> 



19.49 1 -C(OW-indoIiP-2-one I - nO)imlo)in-2~vl 

1950 j -C{0)C(CJi3)2NHS02(naphai- 1 -C(0)cyctopeniyl~2-<Ph) 

2M) 

*C(0)ieiraiiydroiunui-3-yl-4- 

fPh) 



1951 I -C(0)pyirolidin-3-yl-4-(Ph) 



1952 I -C(Q)tetrahv drnnnphih-l-yl } -C(0)tcunhydrtmnphti>-2-yl 



1953 -C(0)tetrahydroLsoquinoliii-1- j -C(0)lcUtiiiydroisoquinoHn 
|yl 3-y* , 

1954 .C(6)CH2(Mbcnzimitlazo^2- -C(0>ai2W-bcii2oxnzot-2. I -C<0)CH2(A^-benzoihiazol-2- 



-C{0)CH2CH2(benzoturan.3 
vl) 



C(0)CH2CH2(benzoihiophen 
-2-vl) 

-C(0)CH2CH2(ibiophen-2- 

vO 

-C(0)CH2CH2(benzimidflza- 

2-v» 

C(0)CH 2CH2(benzoxazo-2- 
v)) 



C(0)CH2CH2(bcnzolhiazo- 
2-vl) 

-C(0)f>Ph(P(Q)Ph3) 
-aO)Ph-4-ttluoren-9-vl) 



■aO)indol-2-vl 
-C(0)cyclohexyl-2-(Ph) 

-C(0)tetraIiydrc>Uriophen-3- 
vl-4-<Ph> 



C(0)cyc>oprapyl-2 > 2>(Pb2) 



-C{0)CH2({2-oxo)indolin-3- 
'1) 



one) 



one) 



one) 



1955 Lc(0)CH2(^ihydroimiUazo!- -C<0)CH2(^dihydroc>xazo]« | -C(0)CH2(A/-dihydrothiazoJ- 



2-one) 



2-one) 



2-one) 



1956 



.CO- 



1957 ! o 

0 



1958 



-OC Q 



-oc 



-OC o 
l N M 0 



1959 | .C(Q)N(C!l3)C)bPb 



19.60 J *C<0)pyridin-3-yl-5-(Ph) 

19.61 1 -aOOCHsWH' 



-C(Q)N(C^H7)CH7Ph 



-C(0)J 5 h-3-(CH2(tbiophen-2- | -C(0)Ph-3-(CH2Ph> 

vtt) 

-aO)C)KC2ll5)OPb 1 -C<0>CH20Cli2Ph 



19.62 8 -C(OObOU>-PhClb01I> 

19 63 I -C(Q)CnoO(c>^COOM) t -C(0)CHoO(m-PhCOOH) 

19 64 1 -C(Q)CIbOM>hCOOC]h) 1 >aO)Cll2Q(m>PhCQOCH^ | -C(0)CHoO(p-PhCOOCH;Q 
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19.65 


-C(0)CI i2O(o-PhCH2C0OH ) 


-C<0)CH20(m* 
PI1CH2CQQH) 


-C(O)CH20<p- 
PhCFbCOOH) 


19.66 


-OC o 

Vo 

s 







Fonnula I: A = -BCpinanediol) ; X = guanidinyl : R 3 = table below : R 11 = -CH 2 (naphlh.2-yl). 



20.1 
202 


1 1 

-C(0)Ph [ 
*C(0)CH20Ph • j 


2 

; C(Q)CH2Ph , 

.C<0)CHoNllPh 


.3 

-C(Q)CH7CH2Ph 

"^qO)CH2SPh 


203 


-QOo-PhOH _J 


-aC»m-PhOH 


-qO)p-PhOH 


20.4 


-qO)o* PhCH 2QH 1 


-C(0)m-PhCH2QH 

-nOMn-PhCOOH 
-aCttrn-PhCIbCOOH 


-C(0)p-PhCH20H 

-qO)p-PhCOOH 

-qQ)P"PhCH2COOH 


20.5 
20.6 


-qoto-pucooH 

-OPto-PliCH iCOOH [ 


20.7 


-qO)nnplnh-l yl | 


■€(Q)Cll2tophth-l-yl) 


-qO)CH2CH2(napih-l-yl) 
>C(Q)CH2CH2(napih^yl) 
■qO)CH2CH?(i>biphenyl) 


20,8 


-C(Q)naphth-2-yl 


<:(Q)CH2(nnphih-2-yl ~ 


20.0 


-C(OX>-biphenyl | 


-C(Q)CH2(o-biphcnyl) 


20.10 


.qCttm-biphenyl 


-C(0)CH2(m-biphenyn 


>C(0)CH2CH2(ro'biphenyl) 


20.12 


-CCO)p-biphenyl 


-C(O)CH2<P-bipheny0 


-qO)CH2CH2(R k bipnenyl) 


20.13 


-C(0)o-PbOPh 


♦C(Q)CH2(oPhQPh) 


-C(0)CH2CH2(o-PhOPh) 
-qO)CToCH2(ro-PhOPh) 


20.14 


-CCO)m-PhOPh 


•CXG)C\ Mm-PhOPh) 


20.15 


\ -C(0)p-PhOPh 


♦aO)CH2(p-PhOPh) Z 


>CCQ)CH2CH2(P-PhQPh) ~~ 


20.16 


■C(O)Q'PhNHPl) 


-C(O)CH2(o-PhNHP10 


^qO)CH2CH2(o-PbNHPh> 


20.17 


-CCOlm-PhNHPh ! 


-aO)Cll2<«n-PhNllPh) " 


-qO)CH2CH2(m-PhNHPh) 


20.18 


-C(0)p-PhNHPh 


j -C(Q)CH2(p-PhNHPh) 


.qp)CH2CH2(p-PhNHPh) 


20.19 


■C(0)ivPhSPh 


-C(Q>Cll2(o-PliSPh) ^ 


r C(0)CH2CH?(o-PhSPh) 


20.20 


-C(Q)m-PHSPh 


-C(Q)Cil2<m-PliSPh) 


^qO>CH oCiWm-PhSPh) 


20.21 


-C<0)p-PiiSPh 


-C(0)a-l2(p-PhSPh) 


-C(0)CH2CH2(ivPhSPh) 


2022 


-C(0)o-PhCri2SPl> 


~qO)Cll2(o-PhCH2SPh) 


>qO)CH2CH2<Q'Pi>CH2SPh) 


2023 


-C<0)m-PhCH2SPU 


-C(O)CIl2(m-PiiCIi2SPl0 


-C(0)CH2CH2(m- 
PhCH2SPM 


20.24 


-C(0)p-PhCH2SPU 


-C.{0)CI!?<P-Pl5CIl2SPh) 


-C(0)CH2CH2(p-PhCH2SPh) 


20.25 


-qOtadamaniyl 


-C(Q)CH2<atJamamy]> 


■>qO)CH2CH2(atlamanty1) 


2026 


-qOlcyctopemyt 


-a01CH2<cyclopcntyl) 


-qO>CH2CH2((cyclopei«yl) 


20 27 


•C(0)cyciohcxv) 


1 -OOlCIMcvclohexyl) 


-C<0)CH2CH2<cyclohexy1) 


20.28 


-C(0)CH->0(cyc!opcntyn 


1 -CCOICH2N] Kcyclopcnty!) 


-qO)CH2SCcyclopeniyl) 


2029 


-C{0)CH90<cvclohexyl) 


-C(0)CH2NI l(cyclohexyl) 


•aO)CH2S(cyclohexyl) 


20.30 


-C(0)pyridin-2-yl 


-C(0)Cll2(pyridtn^yi) 


-C(0)CH2CH2<pyridm-2-yl) 


20.31 


-C(Q)pyridin-3-yl 


1 >C(Q)Clb(pyriiJin-3-yl) 


>qO)CH2CHo(pyridin>3-yl> 


20.32 


-C(Q)pyridin-4>yl 


-qO)CH2(pyridin-4-y1) 


' -C(0)CH2CH2(Pyridin^yir 


20.33 


-CCOtfuran.2*vl 


-aOOb(furan*2-y» 


" -C(0)CJl2CM2(furan-2-y)) 


20.34 


~qO)furniKVy) „ 


1 -qO)C»2trufiiiKVyt) 


-C(0)a42CH2(furnn-3-yn 
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2035 I 


.C(0)thiophen-2-yl 1 


-C(0)CH2(iMaplicih2-yl) 1 


•C(0)CH2CH2(ihiophen-2- 


2036 


-C(0)ibiopben-2-yl 1 


^(0)v.H2(unopnen-z-yu j 


-CfO)CHoCH9{ihionhen-2- 
vl> 


2037 
2038 


•C(0)]midazo-2-yI 1 

-C(0)oxazo-2-vi [ 


-C(0)CH?(oxazo-2-vi) ] 


-C(0)CH7CH2(imidQzo-2-yl) 
-C(0)CH2CH2(oxazo-2^yl) 


2039 
20.40 


-C(0)thioazo-2-yl j 
-C(0)benzofuran-2-yI 1 


-C(0)CIl2(bcnzofuran-2-yl) 


-C(0)CH?CH2<ibioazo-2-yl) 
-C(0)CH2CH2{benzofiiraii-2- 


20.41 


-C(0)benzofuran-3-yl 


-C(0)CH2(bcnzolunm-3-yl) 


-C(0)CH2CH2(benzofuian-3 - 

VI J 


20,42 


-C(0)benzoihiophen-2-yl 


-C(0)CH2(bcnzothioplien-2- 

y»> 


;»2-vn 


20.43 


•C(0)diiophen-2-yl | 




rC(0)CH2CH2(lJiiophen-2' 

VI; 


20.44 


. -C(0)benzimidazo-2-yl 


-C(0)CH2(bcn2imidazo-2-yl) 


^C(0)CH2CH2(benzimidazo- 
2-vl) 


20.45 


-C(0)benzoxazo-2-yl 


<^(0)cii2(bcnzoxazo-2-y]j 1 


vn 


20-46 | 


! -C{0)benzodHaziv2-yl 


-C(0)CM2(bcn20tl»azo-2-yl) 


-C(0)C.H2CI i2(uenzoLniazo- 
2-vl) 


20.47 
20.48 


~C(0)Q-Pli(P<O)Pb3j ; 

1 -CfO)Ph-2-(fluorcn-9-yl) 


| -C(Q)m-PbtP(O)Ph;0 j 
~C(O^Ph-3-<nuon:n-9-yl) 


rC(0)p-rn(P(U)"n3) 
~C(Q)Ph4-(nuorcn-9-yl) 


20.49 
20.50 


-C(OW~mdo!in-2-one 
-C(0)C<CH 3)2NHS02(naphlh- 
2-yl) ~ 


-C(0>indolin-2-vl 
-C(0)cYdopcntyl-2-<Ph) 


-C(0)mdol-2-vi 
-C(0)cyclohexyI-2-(Pb) 


2051 


-C<0)pyrrolidm-3-yl^MPh) 


-C(0)tcirahydroftiran-.Vyl-4- 
(Ph) 


-C(0)ietrabydroihLopheD-3- 
vl-4-CPb) 




1 -.fYOVetrnhvdroiKinhth- 1 - vl 


1 .C(0)ietrahvdmnnphch-2-yl 


>C(Q)cydopropyK2.2-(Ph2r^ 


2053 


-C(0)ieirahydroiscx|iijnolin-1- 

lv! . 


»C(0)tetrahydroJSoquinoUn- 
3-yl 


-C(0)CH2((2-oxo)indoIin-3- 
vl) 


20.54 


1 C(0)CH2(^bcnzimtdnzol-2- 
one) 


1 -C(0)abW-bi'nzoxazol-2- 
1 *>ne) 


1 -C(0)CH2(^benzoihiazol-2- 
one> 


20,55 


-C(0)CH2(A r -<iibydroimidazol- 
2'One) 


1 -C(C»CM2{^dihydrooxazal- 
2-onc) 


-C(0)CH2{A/-dibydrotbia201^ 
1 2-one) 


20.56 






cfco 



2037 



o 
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20.58 



20.50 



20.60 



20.61 



20.62 



20.63 



20.64 
20.65 



20.66 




-C(0)N(CH3)CH2Ph 



-C(0)pyridin-3-yl-5-<Ph) 



aCOgCH^OPh 



.C(0)CH?Q(o-PhCH20H) 



C(Q)CHoQ{o-PhCQOH) 



>C(Q>CH20(o-PhCQ(X:H^_ 
-C<0)CH20(o-PhCH2COOH) 



0 

6 



oc o 

N O 



C(Q)N(C2"5)CIl2Pil 



C(0)Ph-3-(Cl l2(Uuophen-2- 
"^(0)CH(C2H5)Oini 



<:(0)CH20{m-MiCH20H) 



-C{0)abO(m-PhCOQH) 



-OC O 
N O 




■Cf Q)C\ teOim-PhCOOCnjl 
PliOhCOOH) 



C(0)N(ClH7)CH2Ph 



-C(0)Ph-3^(CH2PW 
-C(Q)CH2QCH2P^ 



-C(Q)CH2Q(P'PbCH2QH) 



-C(0)CH20(p-PtiCQOH) 



-aOKZHoOCp-PhCOOCHi) 
-C(0)CH20{p- 



PhCHoCOOH) 



Table 21 



5 Fonnula I : A = B(pinanediol) ; X = -ClbN! 12 ; R 3 = wblc below ; R 11 = CH3 




21.1 



212 



21.3 



21.4 
21.5 



21.6 



21.7 
21.8 
21.9 



-gCOCHoOPta 



.gO)cvPhOH 
C(Q)o-PhCH20M 
■aOlo-PhCOOH 



~C(0)o-PhCH2COOH 



C(Q)nnphUi-l-yl 
»gO)naphth-2-yl 
gOto-biphenyl 



.C(0)Cll2Ph 



-CCOlCHoNHPli 



-aOlro-PhCIWOH 
-C(Q)m-PhCOQH 



■C(Q)m>PhCll2COOH 



-C(0)CH2(naphth-hyl) 
gO)Cll2(nnphih-2-yl 
>C(0)CIl2(o-biplienyI) 



•C<0)CH2CH2Ph 



-C(0)CH2SPh 



-C(Q)p-PiiCH2QH 
-C(Q>P-P<iCQOH 



-C(Q)p-PhCH2COQH 



^(OK:H2CH2(napih-l-yl) 
<3Q)CH2CH2(napm»2-y)) 
-C(0)CH2CH2(o-biphenyl) 



21.10 



21.12 



21.13 

21:14 



-C(0)m-hiphenyJ 



C(0)p-bipftenyl 



gOfo-PhOPh 
C(C»m-PhOPh 



-qO)CH2(m-biphenyl) 



>aO)Cll7(p-biphcnyl) 



€(Q)CH2(»PiiOPh) 
C(0)C\ b(m-PhOPlO 



•C(Q)CH2CH9(m-biphenyn 
^C(Q>CH2CH2(p-biphenyl) 



>gO)CH2CH2(o-PliOPb) 
-gO)CH2CH2(m-PhOPh) 



21.15 



.C(0)p»PhOPh 



>C(O)CH2(TvPliOP)0 



■gQ)CH2CH2ffvPhOPh) 
»gQ>CH2CH2(o-PhNHPh) 



21.16 



21.17 
21.18 
21.19 
21.20 



21.21 



-C(0)o-PhNHPh 



C(0)m-PhNHPh 
C(Q)p-PhNHPh 
-CCOlo-PhSPb 
C(0)m-PIiSPb 



-C(0)P-PhSPli 



-C(0)CIl2(o-PhNHPh) 



>C(Q)Cll2(p-PhNHPh> 
.C(Q)Cll2(o>PbSPh) 
-C(Oiai2(m-PhSPh>" 



■C(Q)Cll2<P-PhSPh> 



-gO)CH2CH2(m-PhNHPh) 
«gO)CH2CH2(P-P^NHPh) 
g0)CH2CH2(O'PhSPli) 
-C(0>CI ( sClbfnvPhSPtO 



-gO>CM')CH2(T>-PhSPh) 
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21.22 I -C(0)o-PhCH 2 SPh 



21.23 UaO)m-PhCH2SPl) 
2U4 -C(0)p-PhCH2SPh 



21.25 I -C(0)3(Jamamyl 



21.26 j -C(O)cyclopemy) 

2121 I -C(Q)cyclohexyl 

21.28 |-C(0)CH20(cyclopentyl) 

21.29 1 «C(0)CM2Q(cyclohexyl) 



2130 I -C(0)pyridin-2-yl 



2131 | -C(0)pyridiu-3-yI 

2132 1 -C(0)pyridin-4'Vl' 



2133 1 .OVmrmW 
21.34 -C(0)i"uran-3-yl 



2135 -C(0)Uiiopl>en-2-yl 



2136 I -C(0)ihiophcn-2-yl 

2137 "[ -C(0)imidazu-2^, 

2138 -C(Q)oxazo»2-yr ^ 

2139 -C<0)tMoazo-2-yi 



21.40 I -C(0)benzofuran-2«y! 



>C(0)benzoftiran-3-yl 
-C(0)benzothiophcn-2-yl 



21.43 'C(0)lhiophcn*2-yl 

21.44 -C(0)henziniidnzo-2-yl 



21.45 «C(0)benzoxazo-2-y7 



21-46 ^(0)bcnzoQiia20-2-yl 



21.47 I -C(0)c>.Ph(P(0)Pii3) 



21.48 I -C(0)Ph-2-(nuoren-9-yl) 

21.49 I -C(OW-imlo1in-2-cme 



-C(0)CH2(o-PliC]l2SPli) 



►C(0)CH2CH2(o- 
PhCHoSPh) 



C(0)CH2(m-PhC)[7SPi)) 
-C(0)CH2(p-P^CH2SPh> 
-C(0)CH?<flUarnamyl) 



-C(0)CH2CH2(m- 
PhCH2SPb) 

^{0)CH2CH2(p- 
PhCHoSPb) 



-C(O)C) I ?(cyclopentyn 
-C(0)CIW(cyclohexyl) 



-C(0)CH 2CH 2 (adamantyl) 
^C(0)CH2CH2«cydopentyl) 
-C(0)CH2CH2(cydohexyl) 



-C(Q)CI 1 2N1 Kcyclnpcmy 1)_ 
wC(Q>CH2NH(cyclohexy)> 

-C<Q)CH2<pyndin-2>yl) 

-C<Q)CH2(pyridin-3-yl> 

<:(Q>CH2<pyridin-4-yl) 



>C(QlCH2S(cyclopentyl) 
-gO)CH2S(cyclohexyl) 
>C<0)CH2CH2(pyiidin^yl) 
-C(0)CH 2CH2(pyridm^y1) 



-C(0)CH 7CH2<pyridm-4*yl) 



-qO>CH2(ton"'2>yl) 
>C(Q>CH 7(furan"3-yl) 



-C(Q>CH2CH2(ruran-2>yl) 
-C(Q)CH2CH2(funm-3>yl) 



C{Q)CJ l2(driopbcn-2-yI) 



-C(O)Cll2^" 0 P^ el, '2-yl) 

•C(C))Cn2(«midnzo-2-yl)' 
-C(U)Cn2(oxazo-2-yI) ~ 
.C(Q)CH2(diioato-2-yl) 



C(0)CH2CH2(lhiophBn-2- 

vl) 

-C(Q)C1 1 2CH2(imidazo^y1) 

-C(Q)CH 2CH2(oxazo-2-yl) 

-C(Q)C»2Cll2C^ioazQ'2-yl) 



-C<0>CH2<benzofuran-2-yl) 



-C(0)CH2CH2(benzofuran- 
2-vl) 



-C<0)0 l2(bcnzofuran-3-y!) 
-C(0)CH 2(bcnzoihiophen-2-yI) 



-C(0)CH2CH2(benzofuran- 
3-yl) 

C(0)CH2CH2(benzoihiophen 
-2-vl) 



-C(0)ai2(diiophcn-2-yl) 
C(Q)CH 2(bcnzimidazo-2-y!) 



'C(0)CH2CIi2(lbiophen^2- 
vl) " 



-C(0>CH2CH2(benzimidaz{>- 
2-vl> ~ 



-C(0)C1 l2(bcnzoxazo-2-yl) 



.C(0)CH2CH2(benzoxa2o^2- 



-C<0)C1 l2(benzothiazc>-2-yn 
.C<0)m-Ph(P(0)Pln) 



-C(0)CH2CH2(benzoibiazc^ 
2-vl) 

-C(0)p-Ph(P(O)Ph3) 



21 50 I -C(0)C(CH3)2NHS02(aiplidi« 

2-yl) 

21.51 J -C(0)pyrrolidin-3-yl-4-(Ph) 

21.52 ["^C(0)tcu-nbydronnphdi-1-yl 

21.53 I -CCOieiraJiydroistxiuitiolHi'l 

yi 



-C(0)indolin-2-yl 
-C(0)cyclopemyl-2-(Ph) 



-C(CttPh-4-(fluoren~9-yl) 

C(Cttmd(>l-2-yl 
-C(0)cyclohexyi-2-(Ph) 



21.54 I -C(0)CH2(N-bcnzimidnzol-2- 
one) 



<XO)lcirahvdmluran-3-yl-4- I -C(0)teirahydroihiophen-3« 

(Ph) vl-4-(Ph) 

~C(Q)ietrnlwdn>naphlli-2-vl ■>C(Q)cyclopropyl>2 r 2-(Ph2) 
-C(0)tcirahydmisoquinoli»-3'yl .C(0)CH2((2-oxo)indolin-3- 

vl) 

.C(0)CH2(N-hcnzoxazol-2-one) | -C<0)CH2(W-benzoihiazol-2- 

one) 



3eJ 
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2155 | -aO>CH2(N-dihydroiniJtL'i2ol- 
2-one) - 



21,56 



21.57 




-OC 



O 



0 



-C(0)CH2(^Hlihydrooxaiul-2- 
one) 



-aO)CH2(A r -ci^y^o^iazo^ 
2-cne) 



CO- 





-OC 



O 
u 

f N 9 



o 



O 

o 



21 .58 


-OC o 


0 

6 1 

^CO)N<C?Hs)Cil2Ph 


-OC o 
N O 

-C(0)N(C^M7X3i2Bi 


21.59 
21.60 


-CfOMCHtfCIbPH 
-C(0)pyridin-3-yl*MPh) 


-CCO)Ph-3-(CI I2O Wophen-2- 

vn> 


-C(0)Ph-3-(CH2PW 


21.61 


-C(Q)C(CH^>2QPh 

-C(Q)CHoO(o-PhCH20H) 

-CfOlCHoCXo-PlCOOH) 


-C(Q)CH(C?U5)QPh | 

-C(Q)CH2CXT"-PhCll2QH> 

-aO)CH20(m-HiCOOH) 


-C(Q)CH2QCH2Pii 
-gOCHoOCp-PbCHoOH) 


21.62 
21.63 


-q0)CH2O(p-PhC0OH) 


21.64 


-CCO)CH20(oPhCOOCH3) 


-C<0)CIl20(m'PhCOOCH3) 


-aO)CH20(p-PhCOOCH3) 


21.65 


-C(0)CH20(o-PhCH2COOH) 


-C(0)C1 l2tKm-Pi}CI 1200011) 


-C(0)CH20(p* 
PhCHoCOOH) 


21.66 


1 -OC o 

S 







3/£ 
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Formula 1 : A =* -B( P innnccJio» : X = -CH 2 NH2 « 3 * laWc below ; rH = ~CH 2 <p-PhOH). 



22.3 



22,12 
22.13 



22.14 
22.15 



•C(0)(vPhOH 



C(Q)o-PhCM20H 
-CfOto-PhCOOH 



■C(Q)o-PliCH2COOH 

C(Q)naphth-l-yl 
C(Q)naphlh-2-yl 

-C(0)(vbiphenyl 
-C(0)nvhiphenyl 



-C<Q)p-biphenyl 
C(0)o-PhOPU 



22.16 
22.17 



22.18 



22.19 
2220 
2221 



-C(Q)m-PhOPh 
-C(Q)p-PhOPb 



-C(Q)o-PhNHPh 
-C(0)m-PhNHPh 



-C(0)p-PhNHPh 



22.22 



2223 



22.24 



22.25 



22.26 



2227 



2228 
2229 



2230 



2236 

2237 
2238 



2239 



-C(Q)tvPhSPh 
C(Q)m~PhSPh 
C(t»p-PhSPh 



^C<0)o-PhCH2SPh 
-C(0)m-PhCH2SPh 
C(0)p-PhCH2SPh 



-C(Q)adamnmyl 



>C(Q)cyclppentyl 



-C(0)cyclohcxyl 



€(0)pyridm-3-y) 
C(Q)pyridin-4-yl 
-C(Q)furan-2-yl 

C(0)turnn>3-yl 
-C(0>Uiiophen-2-yI 

■C(0)ihiophcn-2-yl 

■C(0)inridngp-2-yl 
-C(Q)oxazo-2-yl 



■C(Q)lhiaazo-2-y) 



>C(Q)CH2CH2Ph 



■aO)CH2SPh 



-C(Q)m-PhOH 
-C(0)m-PhCK?OH 

-T^)1m>PliCQQir 
^(Q)m-PhCH?COOH 

<XO)CH?{nnphuVl-yi) 
-C(CnCH2(nnphu>2-yl 
-C(G)CH2(t>-biphenyl) 
.C(0)CH2(m-frphenyl) 



-C(O)^PhCH 2 0H 



-C(0)rvPhCOOH 



-C(Q)fvPliCH2COOH 
-C(0)CH2CH2(napth 
>C(0)CH2CH2(napth>2-y)) 

>C(0>CH2CH2fD-bipbgpyQ 
-C(0)CH2CH2(m-biphenyl) 



-C(0)CH2(p-^ip^enyl> 
^(Q)Clb<o-PhOPM~ 



>C(Q)CH2CH2(p-biphenyl) 
.C(0)CH2CH2(o-PhQPh) 



-C(Q)ai?(nvPhOPhl 
>C(O)Cll2(P'PhQP<0 



-C(0)CH2CH2(m-PhOPh) 
<XO)CH2CH2fr-PhOPh) 



>C(Q)a-l2Co-»'hNHPh) 
■C(OlCH2<i""PftNHPh> 

»C(U)CT2(p-PhNHPh> 



>C(Q)C)l2to-P^SPli) 

-C{Q)CH2(tn-PUSPm 

-C(Q>CH2(l>P^Ph) 



■C(0)CH2CH2(o-PhNliPh) 
-C(Q)CH2Cti2(m-PhNHPhT 
■aQ)CH2CH2(P'PhNHPhT 
^C(Q)CH2CH2(o-PhSPh) 
>C(Q)CH7CH2<m-PhSPh) 
>C(Q)CH2CH2(P-PftSPh) 



^C(0)CH2(o-PJ)CH2SPh) 
^C(0)CIl2(m-PIiCIl2SPh) 
-C(0)C1 l2(p^iCM2SW 



^C(0)CH2CH 2 (o- 
PhCH2SPfa) 



-C(0)CH 2 CH2(m- 
PUCHoSPh) 



-C(0)CH2CH2(P- 
PhCH2SPh) 



-C(Q)CM2(cyclopcntyl) 



>CfO)Cli2(pyriUi» -2*y_» 



-C(Q)CH2(pyriUin-3-yl)_ 
-C(Q)CI 1 2<pvn Jin-4 »y 1) 
-C(0)CM2(t'uran-2-yl) 
-C(0)g-!2(fan^3'yn 
-C(Q)C\ l2(U)iophen-2-yn 

-C(U)CH2(ihiophen-2-yl) 

-C(Q)C! 1 2('»miUnztv2-yll 
-C(0)Cn 2 (oxsai>2«yl) ~ 

" — 



-C(Q)CH2S(cyclopentyl) 

-C(Q)CH2S<cyciohexyl) 

-C(Q)CH2CH2{pyridin-2-yl) 

■C(0)CH2C»2{pyridin'3>yl) 

<!(Q)CH2CH2(pynciin^yl) 

>C(Q)CH2CH 2(f uran^-yl) 

■aQ)CH2CH2(mra»-3-y1> 

-C(0)CH2CH2(iliiopben-2- 

vl> 

-C(0)C!i 2 CH 2 (thiophen'2- 



-gO)CH2Cll2(imidazo-2-y1) 
-C(0)CH2CH2(oxazo-2-yl) 
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22.40 


-C<0)benzoturan-2-yl 


-C(0}Cll2(bcnzofunui-2-yl) 


-C<0)CH2CH2(benzofuran- 

1 ..IV 


22.41 


-C(0)benzoiuran-3-yl 


^C(0)Cil2(bcnzoiuraji-3*yl) 


-C(0)CH2CH2(benzoruran- 
3-vl) 


22.42 


-C<0)benzothiophen-2-yi 


g—% » #~\ % 1 ^ i \\ an O Trim 1 

-C(0)Cn2' nenzouuopiien-z-yi; 


C(0)CH?CH?(benzoihioDhen 

-/-VI ) 


IiaT 


-C(0)thiophen-2-yl 


-C(0)CH2(tbiophen-2-yI) 


-C(0)CH2CH2(ihiophen^2- 

VI) 


22.44 


-C(0}benzim!daz<v2-yl 


.C(0)CH2(bcnzimidazo-2-yl) 


<:(0)CH2CH2(benzimida20- 
2-vD 


22.45 


-C(0)benzoxazo-2-yl 


-C(0)CH2(benzoxazo-2-yi) 


-C«j)d i2Cn2vDeDzoxazo-,z- 


22.46 


-C(0)benzoihiazn-2-yl 


-C(0)CH2(bcnzotlua20-2-yi) 


-L.\UjL.ri 2^- **2 InEnzoin lazo- 
2-vH 


22.47 


<XO)o~Ph(P(0)Pin) : 


-C(Q)nvPh(P(0)Ph3) 


-C(<J)p*rn(r(iJJi n^> 


22.48 


'aO>Plv2-(nuoren-9-_yl)^_ 




-CCOffh^ffliinren-jE-vl) 


22.40 


-C(OW-indofm-2-one 


-aO)imtolin-2-yi 


-C(0)mdoI-2-vl 




2-vl> 


I -C(0)cyc]opentyl'2-CPh) 


-C(0)cycIohexyJ-2-(Ph) 


2251 


-C(0)pynroIidin3-yl-4-CPh) 


-C(0)teirahydroturan-3-yl-4- 


| -QO)ieunnydroihiophen-3- 
vl-4-fPh) 


2252 


C(0)teirahydr{ittaphiji-1 -yl 


1 *C(0)tcirahydmnnphtb-2-yl 


-C(0)cyclopfopyl*2,2-(Ph2) 


2253 


-C(0)tetnihydroKoquinorm- 1- 

yi 


-C(0)ieirahydmisoqumolin-3-yl 


-C(0)CH2((2-oxo)indolin-3- 
vl) 


2234 


-C(0)CH 2(N-benzimidnzol-2- 
one) 


-C(0)CH2</V-bcnzoxazol-2-one) 


-C(0)CH2{Af-benzothiazol-2- 
one) 


2255 


-C{0)CH 2(/V-dihyUroimidazoI* 
2-one) 


-C(0)CIl2(A'^thydrooxazol-2- 
J one* 


-C(0)CH2(^dihydroiliiazol- 
2-one> 


2256 




r co- 


CO- 

< o 



2257 



2258 



-OC 



O 



-OC 



-OC 



OC O 



2259 



-C(0)N(CoH5)CH2Ph 



C(0)N(C3H7)CH2Pb 



2260 



-C(0)pyridm-3-yN5-(Ph) 



-C(0)PU-3-<CI !?< lhiophcn-2- 
vJ)> 



C{0)Pl>-3-(CH2Pb) 



22.61 



22.62 



-C(0)C(CH3)20rci 



»C(0)CIUC2H5>OPfa 



.C{0)CH20CH2Ph 



>C(O)CH20<n-PhCI bOI 1) I »C(OK -1 bOOn-PhCI HOI D | ^(O^CHoOfr-PhCPbOH) 



Si/ 
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■mtt -rtOlCHoQto-PhC.OOH) 
vTfA~ .COCH^O(o-PhCOOC1!?) 

'-C(0)CH20(o-PhCl!2CUUri) 



22.66 



-OC O 




-C(0)C 1 1 90(m-PhC0Ql i) 



^(O)CHiO(in-PliC0OCH3) 
«0)CIl20(rn-Phni2COOH> 



-C(O)CH20(p-PhCQOH) 
>gO>Cil20(p-P^CQOCH3) 

-C(0)CH2O(p- 
PhClloCOOH) 
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Table 23 



Formula I:A = -B<pinancdio!> : X = ObNlH: K 3 = mWc below ; R 13 = -CH 2 CH 2 Ph 



23.1 



23.2 



233 
23.4 



23.5 
23.6 



23.7 



23.8 
23.9 



23.10 
23.12 



23.13 



23.14 



23,15 
23.16 



23.17 



23.18 



23,19 
23.20 



23.21 
23.22 



1 



.goipti 

-C(0)CH 2 OPb 



-C(0)o-PbOH 
-C(0)o-PhCH20H 



-C(O)p-PhCO0H 
-C(0)a-PhCH2COOH 



-C(Q)naphth-l-yl 
-C(Q)naphdi-2yl 
-C(0)o-biphenyl 



-C(Q)m-biphenyl 
-C(0)p-biphenyi 



-C(0)o-PhOPIi 



-C(0)m-PhOPh 



.qO)p-PhOPh 
•CfO)n-PJiNHPh 



-C(0>m-PhNHPh 



-C(0)p-PhNHPh 



C(Q)CH2NHPh 

-gO)m-PhOH 
-aOhn-PUCIbOH 



-C(Q)m~PhCOOH 
-aO)m-PIiClhCOOH 



-C(O)CIl7(nnphm-l-y0 

-C(Q)CH2(naphUH2-yl 

>gO)CH2(Q'bipltcnyI) 

-C(Q)CIb(m-btplignyn 

-C(Q)CH2(p-biphenyl> 



_ 3 
>C(0)CH2CH 2 Ph 
C<0)CH 2 SPh 

-aa)r>PhOH 

-C(0)p-PUCH20H 



■C(0)P-PhCOQH 
-C(O)r>-PhCH200OH 



■C(Q)CH 2 CH2(napih-l>yl> 



-C(Q)CH2(o-PhOPW 



-CfCflClhfm-PhOPh) 



-QO)Cllj(p-PhQPh) 
-C(Q)ClH(o-PhNHPh) 



■C(Q)CH2CH2(napth~2-yl) 
-C(Q)CH2CH2(Q-hipheoyl) 
■C(Q)CH 2 CH2(m-biphenyl) 
-C(Q)CH2CH2(T>-biptienyl) 



^C(0>CH2CH2Co-PliOPh) 



-aO)CH-3C>h(m-PhOPh) 



-C(0)CH2(m-PhN!IPh) 



■aOKaiKp-PhNHWO 



C(Q)o-PhSPh 
C<0)in-PhSPh 



•C(Q)p-PhSPh 
•C<0)o-PhCH2SPh 



>qO)CH2(tvPhSPh) 
aO)CH2(m>PhSPli> 



-aO)CHo(o*PlOl2SPh) 



C<0)CH2CH?(p-PliOPh) 
.C(0>ClI 2 CH2(o-PhNHPb) 



^C(0)CH 2 CH2(m-PhNHPh) 



>aQ)CH2CH2<I>PhNHPh) 



>C(Q)CH2CH2(o-PhSPh) 
-C(Q)CM2CH2(m>PhSPh) 



-C(Q)CH 2 CH2(p-PhSPh) 
>C(Q)CH2CH2(o-PhCH2$Pb) 



23.23 



23.24 



23,25 



23.26 
23.27 
23.28 



23.29 



-C<0)m-PhCH2SPh 
-C(0)p- PhCHoSPh 



-aO)CH2(mPhCH2SPh) 
>C(0)CH2(P-PtiCII 2 SPh) 



-C(0)ncLunantyt 



C(0)CI l2(adnmnmyl> 



~C(0)CH 2 CH2(m- 
PhCH2SPh) 
-C(Q)ai2CH2(p-PhCH2SPh) 
-C(Q)CH 2 CH2(adamanty1) 



-C(Q)cycUipcmyl 
-C(Q)cyclohexy) 
-C(0)C1 1 2Q(cyc]opcntyn 



-C(Q)C1 b(cyclopcmyO 
-C(Q)Cll2fcyctaliexyn 
-C(0)C! hNI Kcycltipemyl) 



-C<0)CI HOfcyctohexyl) 



-C<C»Cl bNiKcyctohexyO 



-C(0)ClbCH2((cyclopentyl) 
>qOO!2CH2(cyciohexyl) 
>C(Q)CH 2 S(cyclnpentyt) 



-C(Q)CH 2 S(cyclohexy]) 



23.30 



23.31 



23.36 



23.37 



-C(0)pyridiiv2-yl 



aO)CIl2(pyridin-2-yl) 



-qO)CH2CH2(pyriJin^yl> 



-C(0)pyriain-3-yl 



-aOKni 2 (pyritIin-3^yI) 



-aO)CH2CH 2 (pyri<Hn-3~yl) 



-C(0)pyri<iin«4~yl 
qO)funuv2-yl 
-C(Q)furan-3-yl 
C(0)iriiophen-2-yl 



-C(0)Clb(pyridm-4-yI ) 
~CXO)C\ I?(futan-2-yl) 
-C(Q)Cll 2 »unin-3-yl) 
-aO)C! l2(U»ophcn-2-yl) 



-C(0)CH 2 CH2(pyridin-4-yl) 
>aO)ai 2 CH2(funm-2-yl) 
-C(Q>CH2CH2(funui3-yI) 
-C{Q)CH2CH2(thiophen-2>yO 



-C(0)thiophen-2-yl 



-C:COiai2(lbiophcn-2-yI) 



>CCO)CH?CH2(Uiiophen-2-yl) 



^<0)inucteo.2-yl 



-aC))CH?(imid:izo.2-vl) 



-CfO)ffl 2 CH2(iniidazo-2-yl) 



23.38 



-C(0)oxnzo-2-y) 



-C(Q)Clb(ox;K(i-2-yU 



C(Q)CH2CH2(oxazo-2-yl) 



23.39 



-CfO)thtoazo-2-yl 



■C(0)CH2(Uiit»rzo-2-yt) 



^C(Q)CH 2 CH2<tbioa20-2-yl) 



23.40 



23.41 



<:{0)bcnzoli)Rin-2-yl 



-C(0)CI l2(bcnzol'urzm-2«yl) 



-C(0)CH2CH2{benzoftjmn-2- 
v!) 



-C(0)benzoturan3-yl 



-C(0)C! i2(bcnz«!bra«-3-yI) 



-C(0)CH2CH2<benzofuran-3- 
vl) 
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23.42 -C(0)benzoUwop!ien-2-yl 



2343 -C(0)thiophen-2-yi 

23.44 -C(0)bcn2imidazo^2-yl 

23.45 I -C(0)bcnzoxazo-2-yI 

23.46 -C(0)tx:nzoUiiazo-2-yl 



23.56 



^(0)CH2(hcnzoihioplien-2- 

c(0)ci : i2(^ nzimitla20 - 2, 'y I) 



-C(0)CI 1 2(bcnzoxa2o-2-yl) 



23.47 -C(Q)o-Ph(P(U)P)>3> 

23>48 -gCTPI^^nuorcn^-yn 

23.49 1 -C(OW-indo)in-2-one 

23.50 [ -C(0)C(CH3)2NHS02(nnp!iift' 

2-yl) 

23.51 I -C(0)pyrro«cfin-3-y!-4-(PW 



-C(0)C1 l2(bc»zoil)ia20-2-yl) 



-gO)ffl-Pl»(P<0)P»'3> 
-C(0)P^3-(mioren-9-yI) 
-aO)mdolin-2-v) 
C(0)cyciopcn!yl-2(Ph) 



23.52 \ -C(0)teu7tiwdronaphth-1-yl 

23.53 -C(G)telraliyclrob;oquini>Uih 1 -y! 



23.54 | ^(0)CH2(A^henziraitfaza!-2- 

one) 

23.55 | -C(OX:M2(^dihyJrounida7xil- 

2-one) 



C(0)icimhydrofi!ran-3-yl-4- 
(Ph> 

>C(0)tctmlwdmnaphili-2-y) 
«C(0)icirahyiiroiscK|utnolin-3- 

yl . 



C(0)CH2CH2(benzoiliiophen- 

2-yl) " 
-C(Q)CH2CH2ftJuoplien-2-yl) 

-C(0)CH2CH?<benzimiclazo- 

2-vH 



-C(0)CH2CH2(benzoxazo-2- 
vl) 



.C(0)CH2CH2(benzothiazo^2- 
vl) 

-qQ)p-Ph(P(Q)P^3) 
•C(0)n>-4-(nuoiCT-9-vl) 
-C(Q)indol-2-y1 



-C(0)cyclohexyl-2-(Ph) 



C(0)teLrahydiT>ihiopiiefi-3-yl- 
4-(Ph)_ 

: C(Okyclopropy^2.2-(Pb2) 
<:(0)CH2((2-oxo)indo!in'3- 
vl) m 



-C<0)CI b(N-bcnzoxazol-2~ 

one) 

-C{0)C1 l2CMdihydrooxazn!-2- 

anz) 



-C(0)CH2(^benzoihiazol-2- 
one) 



C(0)CH2W-<lihydroihiazoU2« 
one> 



23.57 



23.64 



23.65 



-OC 



O 



23.58 | .q C O 



23.59 1 -aO)N(Cil^)CH2Pli 

23.60 -C(0)pyridii>-3-y]-5-<Ph) 



23.62 I -C(Q)CiloO(o-PhCH20H) 

23.63 1 -C(Q)CH?Q(t>PhCX)OM) 



OC 



-OC 



-OC 0 



^C»N(C->lls)ClbPh I -C(Q)N(C3H7)C]I2P1» 

<W)Ph-3-(ai2(tbinphen-2- | -C(0)Ph-3-(CH2Ph) 

vl}> 

-C(0)Cll(C2H,OOPh I •C<0)CH 20CH2Ph 



-C(0)C1 1 rtXm-PhCTfaOH) I •aO)afrCXpPhCH20H) 
-aCna^Ohn-BiCJOOT) I -C(0)C H?0(p-PhCOOH) 



rffflrH^Xo-PhCOOCH^ I -C(0 )CHoOHo-Pl»COOCH^ I -aO)U T7Q(P-PhCOOCH3) 



-C(0)CH->0(o-PliCIi2CO011) -C{0)ClbO<m- 

PbniTCOOH) 



-C(0)CH20(p-PliCH2COOH) 
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23.66 



-0C O 
N O 




Table 24 

Fonnufo 1 : A - -B(pinanediol) ; X * CH2NH2: R 3 = <*ble below ; R 1 * = -™ 



.1 



24.1 I -C(Q)Pb 

24.2 1 -C(Q)CH^Ph 



24.6 I ■C<01n-PhCH2COOri 



24.9 I -CfOo-bipbenyl 



24 JO I -C(Cnnvbipheiiyl 
24.12 I -C(Q)p-biphenyl 



24.13 I -C(0)o-PhOPb 



24.14 T>C(Q)m.PhOPh 

24.15 1 -C(Q)p-PhOPb 



24.16 j -gOkv-PhNHPh 

24.17 -C(0)ro-PbNllPh 

24.18 -C(Q)p-PhNHPh 

24.19 -aOb-PbSPb 

24.20 -C(Q)m-PhSPh 

24.21 -aOp-PhSPh 

24.22 UaQp-PbClloSPlw 

24.23 I -C(0)m-PhCH2SPh 

24.24 1 ■C(Q>P-PhCll2SPh 



24.25 I ♦CCOndamantyi 

24.26 I -C(0)cyclppemyl 



-gO^m-PhOM 



■C(Q)m-R>Cll20H 



-CKtttTvPbCOOH 



-C(Olm-PhCH2CO0H 



■gOlCH?(napliUi-l-yH 



24.32 
2433 



24.35 
24.36 



C(0)Cib(m-hiphenyn 
C(Q)CIf2(p-hn»henyl)~ 



•C(0)Cll9(cvPhOPh) 
<!(0)ai2(m-PhOPh) 
>C(Q)CH2(P'P^QI > h) 



-C(Q)Clh(<>WHPh) 



^C(Q^CH2<P-PhNlIPh) 
■C(Q)C?l2<o-^SPh) 
-C(0)C.Ho(m-PhSPh) 
■C<Q)Cli2(p-PhSPb) 

■C(0)ai2U>-PhCH2SPli) 
rC(0)CU2(m-PhCIl2SPh) 



.aO)P-PbCOOH 



-C<O)p-PhCH2CO0H 



-C(Q)CH2CH?(m-biphenyl) 
C(Q)CH2CH2(p-biphenyl) 



>C(Q)CH2CH2(o-PhOPh) 

-C(Q)CH2CH2(m-PhOPh) 

-C(Q)CH2CH2(r>-PhOPb) 



-C(Q)CH2(adnmamyn 

»ao)CH2(cydopcmyi) 



-C(Q)CH2<cyclohcxyl) 



-C(Q)C1 bN* Kcyclopeniyn 



24.29 I -C(0)CH2O(cyclnhcxyl) 

24.30 -C(0)pyridm-2-yl 

24.31 | -aO)pyridin-3-yl 



-C(Q)C1 hNl t(cyclobexy)) 
-aO)Cll2^yri<i»n-2-yn 
■C(Q)CIl2<pyriciin-3-yl) 



-C(Q)pyridin-4-yl 
C(0)funm-2-yl 



-C(Q)CH2(pyriduv4-yl) 
">C(Q)C»2<''un"^y» 
.C(0)Clb(farnn-3-yI> 



-aO)ihinphen-2-yl 
-C(0)iliiophen-2-yl 



-qO)CH2(ftiophcti-2-yl) 
>C(())ai2(^inphcn'2-yl) 



: aO)CH2CH2(m-PhNHPh) 
^C(Q)CH2CH2(p-PltNHPb) 
>C(0)CH2CH2<o>PbSPh> 
C(Q)CH2CH2(m-PhSPh) 
>C(Q)CH2CH2(P'PliSP)i) 
>C(Q)CH2CH2(o-PbCH2SPh) 

-C(0)CH2CH2(m- 

PhClbSPh) 

~C(Q)CH2CH2(P*PhCH2SPb) 



-C(Q)CH2CH2(aJamantyl) 



^C(0)CH2CH2((cyclopentyl> 



■C(Q)CH2S(cyctohexyD 
-C(Q)CH7CH2(pyridin-2-y1) 
C(0)CH2CH2(pyridin-3-yO 



-C(Q)CH2CH2(pyridin"4>y») 
■C(0)CH2CH2(furan-2>yl) 
C(0)C1 l2CH2(ftiran-3-yl) 



-C(0)ai2CH2(thiophen-2-yt) 
>C(0)CH2^1i2(Huophen^yir 



wisnnn»r> <wo 9Sci96S4Ai I > 
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24.37 


^(Ottmidazo-2-yl 


24.38 J 


-C(Q)oxazo-2-yl 


24.39 1 


-C(Q)diion20-2-yl 


24.40 


-C(0)bcnzofurmi-2-yl 


24.41 


! -C(0)benzofuran-3-yI 


24.42 


-C(0)benzoii)iophen-2-yl 



>C(Q)C)l7(imida20-2-yI) 



-C(Q)CHiCH2(imiaazO'2-yl) 
>gO)CI b(oxazt)-2-yn 1 -C(Q)CH2CH2(oxazo^2-yl) 

-C(0)Ci b(mioazo-2-yl) -C(Q)CH2CH2<iiiioazo-2-yl) 
-C{0)Gb(benzorurmi-2-yl} -C(0)CH2CH2(benzoruran^2- 

~ vl) 

-C(0)C! J2(bcnzofumn-3-yl) I ^C(0)ai2CH2(benzotuian-3- 

vl) 



24.43 -C(Q)tInpphen-2-yT 

24.44 Uc(0)benzim!dazo-2-yl 

24.45 -C(0)benzoxazo-2-yJ 

24.46 -C(0)benzoihiazo-2-yl 



C(0)CH2CH2(benzoihiophen- 

2-v1) 

C(0)CH7CH9(thiophen>2-yl) 



-CCO)CH2(bcn20thiophen-2- 

yi) 

^QjatyfrioPton^.yl) ____ 

^aO^i^^" 2 ^^' 120 - 2 ^^ I -C(0)CH2CH2(benzimidazo 

2-yl) _ 

-C(0)G I2CI b (benzoxazo-2- 

vl) 

-aO)C)l2(beittoihiazo-2.Yl) I -C(0)CH2CH2(benzothiazo-2- 



-C(Q)CH2fbcnzoxaz{v2-yl) 



24.47 | ^(Q)o-Ph(P(0)fl)3l 



24.48 I ^(01Ph-2~ffluoicn-9-yn 

24.49 I -C(Q)/V-mdalm-2-ofte 



-C<0)m-Ph(P(0)Pb3> 
-r(C»Ph-3->(ntKycn-^vO 



-CCO)p-Ph(P(Q)Ph3) 
-C(0)Ph-4-aiuoren-9-yO 



g())inclc>I-2-yl 
-C(0)cyclohexyl-2-(Ph) 



__ _ -nc»ireli>lin"2>yl, 
24 .50 [•C(0)aCH3)2NllS02("apliUi- j <XO)cYclopentYl-2-(Ph) 

2-yl) j 

24 51 I .C(0)pym)Hdin'3-yl4.(Plt) | <:(0)icunl)ydn>lunui-3'y!-4- | ^(0)tctrahydroihiophen-3-yI- 

1 1 (Ph) 



4-(Ph) 



24,52 ( -C(Q)ietrahydmnnphth- 1 -y I I -CCO)>etrahydrnnaphUi>2->yl [ -C(0)cydopro pyl-2»2-(Ph2) 
"2433 -C(0)ietraliydroiiwquinolin-l-yl -C(D)ieirahydroisoquinoli»-3- I -C<0)CH2(<2-oxo)indorm-3- 

I lyl m vl> 

24 54 j -C(0)CH9(^bcnzimidn2oI-2- -C(0)CH 2 (AMicnzoxazol-2- | -C(0)CH2(AM*nzothiazol-2- 
one) ~ Une) I one) 



2435 j -C(0)ai2(^ibytlmimidnzol- -aO)Clb(^dibydrooxazol-2- 1 -C(0)CH2(^da)ydfolhiazol-2- 
2-one) ^ I oac) ' one) 



24.56 



.CO- 



24.57 



-OC 



O 



24 58 ! -OC O 
V 



24.59 -OOMCIUKlbPh 



24.60 1 -C(0)pyridin-3-yU5-(Ph) 



-OC o 
N O 



■gO)N(C^H7)CH2Ph 



C(0)Ph-3-(Cll2(thiophen-2- | -C(0)Ph-3-(CH2Ph) 
vl)> 



W7 
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24.61 


•acnacHteOPh 


-C{0)ai{C:2ll5)OPb 


-C(0)CH20CH2Pli 




-fYfnn loOfn-PhCHiOl \) 


-C(0)CI toOGn-PliCl bOI t) 


*C(0)CH20fp-Pi)CH20H) 


24.63 


<?(0)CH20CtvPhC00H) 


.C(0)Cll20(m-PhCOOH) 


-C(0)CH20(p-PhCO0H) 


24.64 


-ao)ai?o(0'Phcooc!!^) 


^(OCIIoCKm-PhCXXXais) 


-C{0)CH20fp-PhC00CH^) 


2465 


-C(0)CH20ftvPhCFf2COO}I) 


.C{0)CH20(m- 

PhCHicoom 


-C(0)CH20(p-PhCH2COOH) 


24.66 


-oc o 

o 







Tahle 25 

Formula I : A =» -B(pinancdiol) ; X = -CIIoNM?; R 3 = table below ; R u = -CltynaphUi^-yl). 





A 


0 


-* 

.3 


211 


-ao)Ph 


-CCOKUfoPli 




25.2 


-aOlObOPh 


-CCOOfrNHP" 




25.3 


-CfO)o-PhOH 


•QO)m-Pm)H 


•V.(vJiP-i HUM 


AJ.H 




-CfOhn-PhClbOH 


-C(0)p-PbCH->OH 


25.5 


-CfO)t>-PhCOOH 


-aOlm-PhCOOII 


-C(C»P-PhCOOH 


25.6 


-C(0)r>-PhCH^COOH 


-C(O)m-PhCH2C001I 


.C(0)p>PliCH2COOH 


25.7 


-C(0)nnphUv.Uyl 


-aO)Ql2<nnphth*l-yl) 


<:(0)CH2CH2(napih-l-yl) 


25.8 


-aO>nnphih-2-yl 


•C(01Cil2<naphtlv2-yl 


-OOlQbCI l2(napih^2 yl) 


25.9 


-C(0)o-biphenyl 


<XO)Cll2<o-bipheny!) 


-C<0)CH2CH'>(o-niphenyi) 


25.10 


-C(0)m-biphenyl 


^aO)CH2(in-biplicnyl> 


<!(0)CH2CH2(m-biphenyl) 


25.12 


-OOp-biphenyi 


-C(0)Cli2(P-hiphcnyl> 


-C(0)CH2CH2(p-biphenyl) 


25.13 


-C(0)o-PhOPh 


<!(O)CM2(0-PhOPh) 


-C(0)CH2CH2(o-PhOPh) 


25.14 


-QOlm-PhOPh 


.C(0)Cll2(m-R£)Ph> 


-C(0)ai2CH2(m-PhOPh) 


25.15 


~C(0)p-PhOPh 


-aO)Cll2(p-PhOPh) 


-C(0)CH2CH2(lvPbOPh) 


25.16 


-C<0)o-PhNHPb 


.C<O)CIb(0-PhNHPM 


-C(0)C1 l2CH2(o-PliNHPh) 


25.17 


-C(0)m-PhNHPh 


-aOWHfm-PhNHPh) 


*aO)CHoCH^(m-PhNHPh> 


25.18 


-aO)p-PhNHPh 


•C(C»Cll2(p-PbNI[Ri) 


-aO)CH2CH2(p-PlvNHPh) 


25.19 


-C<0)o-PhSPh 


-C(0)C!l2<o-PhSPh> 


-C(0)CH2CH2<o.PhSPh) 


25.20 


-C{0)m-PhSPh 


-C(0)CH2<m-PhSPh) 


-C(0)CH2CH2(m-PhSPh) 


25.21 


-C{0)p-PhSPh 


-aO)CI!2(p-PhSPh) 


-C(0)CH2CH2<p-PliSRi> 


25.22 


-C{0)o-PhCH2SPh 


-C(O)CIl2(0-PhCH2SPb) 


-C(0)CH2CH2(o-PhCH2SPh) 


25.23 


-CfOtan-PliCTfeSPh 


-C(0)CH2(m-RtCU2SPIi) 


-C(0)CH2CH2(m- 






PhCHoSPh) 


25.24 


-C(0)p-PhCH2SPh 


-C(0)Cll2(p-l > bCil2SPh) 


-C(0)CH2CH2 fp-PhCH2SPh) 


25JZ5 


-C(0)ndamaruyl 


-C(0)CH2(:uL'unai]tyl) 


-Cf 0)CH2C! b(adamaiuyl) 


25.26 


-C(0)cyclopemyl 


•C(0)C1 hfcyclnpcmyl) 


-€{0)CH2CH2((cyc]opcntyl) 


25.27 


-aOkyclohexyi 


*C(O)Cll2<cycl0licxyl) 


-C(0)CIl2CH2(cyciohexyl) 


25.28 


-C<0)CIbOteyclupciityD 


-C(U)Cll2NI l(cyclopemyl) 


.C(0)CH2S(cyclopcmyl) 


25.29 


-aOCIbCXcyclohcxyl) 


-CftnClloNIMcyckihexyl) 


-C(O)CH2S(cycl0hexyl) 


25.30 


-C(0)pyruJin-2-y) 


-COD l2(pyrii!in-2-yn 


-C(0>C1 l2CH2(pyndin-2-yl) 


25.31 


-C(0)pyritlin-3-yl 


•C(O)Cll2<pyriclm-3-y0 


-aOCHoCI l2(pyriclin-3-yl) 
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25.32 I »C{Q)pyrictin-4-yl 

25.33 I -C(0)fun»v2tyi 



■C(0)l'uran>3-yl 
^C(Q)U)iophen>2-yt 
-C(0)Uiiopheii-2-y> 
1gO)iniidazO'2-yr 

-C(0)oxazo»2-yl 
-C(0)tliioazo-2-yl 

-C(0)bcnzofuraii-2-yl 
25 41 I -C(0)bcnzofuran-3-yl 
25.42 -C(0)bcazoiJMophci^yl 



25-43 1 -C(Q)thinphen-2>yt 

25.44 Lc(0)bcn2iirudn2(>2'yl 

25.45 Uc<0)benzoxaziv2-yl 

25.46 I -C(0)hcnzoihinzo-2*yl 



~C(0>cii2(py"dm^-yo 



C(Q)Clb(faran-2-ytt 
€(0)Cn?(ruran-3-yH 
-CCO)Clh(Unophen^yl) 
■€(Q)Cll2(th">^»"2 y\) 
-C(Q)CH2Cunkla2iv2-yl> 
-C(Q)CH2(o«tto-2-yl) 
C(O)CH2<thifla7>0'2-yn 



■C(0)CH2CH2(pyridro-4-yl) 
-C(Q)CH2CH2(furan^y 1 > 



25.47 I -C(0)oPhCP(0)Ph3) 



-C<0)CH2ftcnzofunm-2-y]) 

-C(0)CI l2(bciizofuran-3-yI) 
-C(C))CH2(bcnznihiophen-2- 

yn 

-C<0)C1 i2(bcn2tmkto2i)-2-y I) 
-C(0)C1 l2(ben2oxazi>-2-y I) 
-C(G)CIl2(henzoilua2i>2-y!) 

-C(0)m-Ph(P<0)PI>3) 



-C(0)CH2CH?(furan-3-yl) 
OQ)CH2CH2(thiophen-2-yn 
>C(Q)CH2CH j(miophen-2^yi7 
•C(0)CH2CH?(imida2Q-2-yir 
>C(0)CH2CH?(Q3cazo-2>yn 
-e(0)CH2Ql2(thioazo-2-yl) 
<:(0)CH2CH2(benzoiuran-2- 

vn 

-C(0)CH2CH2(benzofuran-3- 
vl> 



?s 4ft I ^fOlPh^-miioren-'J-yl) 



25.49 



25.50 



25.51 

25^52 
25.53 



25.54 



25.55 
2536 



^(OW-int)orm-2-one 



■Cf())Ph-3-(n»nnM>- ( J>vU 
-g())imloHn>2>vl 



C(0)CH2CH2(benzoihiophen- 

2-yl) 

-C(Q)CH?CH ?( thiophen -2-y I) 

-C(0)CH2CH2(ben2imidazo- 

2-yl) - 

-C(0)CH2CH2(benzoxazo-2- 

v}) 

-C(O)Cli2CH2(benzo0iiazo-2- 

vl) I 

-C(O)p-Ph(P(0)Ph3> 
-C(O)Ph^(nuoren-0-ylf 
-C(Q)mdol-2-yt 



-C(0)C(CH 3 )2N!IS02(n«P^- -C(0)cyclopcniyI-2-(PU) I -C(0)cyc!ohexyI-2-(Ph) 



2-v» 



-C(0)pyrrolit]iii-3-yI-4-(Ph) 



.C(0)iLirabydrofun»i-3-yl-4- 
(PT i) 

-C(O)iemhy0mnaphth-2-y) 



-C(0)tetm!)ydronnphtlvl-yi 

•C(0)teinil)y£lmisot|uinoiin-Nyi j -C(G)tciniliyUroisoquutDlHi-3- 

yi 



-C(0)teirahydrolhiopheri-3-yl- 
4-(Ph) 

-C(Q)cyclnpropyl-2,2-(Ph2) 
'C(0)CH2<(2-oxoHndoUn-3' 

vl> 



C(0)a I 2 (^tammtozol-2- I -C(U)ai2(N-bcnzoxnzol-2- 
one) ' ™ c > 



-C{0)CH2(W-benzothiazol-2- 
one) 



.C(Q)Cll2(^'JiM^»P^ 01 - 1 -CKMCl-bW -ilihyilrooxaznI-2- 



2-one) 



one) 



^C(OKU l2(W-cJiIiydroihiazoU2- 
one) 



25.57 





-oc 



o 

/» N M NH 



o 

N 9 

0 



-oc 



o 
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25.58 



25.59 



-OC o 



~C(0)N(CH3)CH2PH 



25.60 -C(0)|>yridiiKVyI-5-(Pb) 

25jT >C(Q>C(CH^20I^ 

25.62 :C(0)CI'bO(o-PhCH2C)H) 

25.63 -C(Q)CHoO(o-Hia)OHr 

25.64 -C(0)CH7Q(o PitCQOCI fr) 

25.65 I «C(0)CH20(o-PhCll2COOH) 



25.66 .OC O 




0 

_6 

-C(Q)N(C2H5)CH2Ph 



^(OOT-3-(CJi2(Uiiophen-2- 

m 

-C(0)Clt(C2H5)OPh 



■>gO)CIl2C)(m-PhCH2Qin 

aO)C\ bO(m-PhCOOCJl3) 
.aO)CH20(m- 
PhClbCOOH) 



-OC O 

Vo 



*aO)N(C3H7)CH2PtJ 



-C(0)Ph-3-(CH2Pb) 



>C(Q)ai20(p-PbCH2QH) 

-C(0)CH2Q(P"PfaCQOH) 
-gO)CH2O(p-PbCO0CH3> 
^C{0)CH2CXp-PhCH2COOH) 



f" 
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Formula I : A - -B( P «oI) ; X = -St^NinNIB ; R 3 = nlde below ; R" = CH 3 



.1 



26.1 -C(0)Ph 



26.2 -C(0)CHoOPh 



-CfOto-PhOH 
-gO)o-PICH2QH 
^(Oto-PICQOH 



>C(Q)o-PhCHoCOOH 
-C(0)nnphth-l^vr 
^(Otophdi-^yT 



26.P 1 >gQ)cM>ipheny1 



^C(Q)m-hiphenyI 
~gO)p-biphenyl 
■C(0)o-PhOPli 
C(0)m-PhQPl> 
-gO)p-PliOPh 
-gQ)o-PhNHPh 
-C(Q)m-PhNHPh 
-C(Q)p-PliNHPli 



■C(Q)o-PhSPb 
-C<Q)m-PhSPh 
~gO)p~PhSPI) 
-gOo-PhClbSPh 
-C(0)m-PiiCH2SPh 

26.24 ( -gOp-PIiClbSPb 

26.25 1 -aO)a<bmanryl 



26.26 -C(Q)cydopemy> 

26.27 I -aOkycloliexyl 

26.28 I -C(O)CH?0(cycU)pentyl> 



26.29 \ -gCttCHoO(cyclohcxyi) 



26.30 ■C(O)pyridhi^y) 

26.31 j -C(0)pyridin-3 yl 



26.32 | -C(Q)pyridin-4-yl 
2633 -C(Q)lttran-2-yl 
26.34 .CXO>ruran-3-y! 



26.35 | -aO)thiaphciv»2-y1 

26.36 1 -C(Q)Uuophcn^yT 

26.37 -C<0)imiclazo-2-yl 



26.38 
26.39 
26,40 



>C<Q)oxazo-2-y! 
.gO)ihionzo-»2-yl 
-C(0)ben2ofumn-2-y 1 



26,41 I -gO)benzofurnn-Vyl 



-aCttro-PUOH 

■C(O)in-PhCH20H 
-aO)in~PhCQOH 

-aO)m-ttiCH2COOH 
■C(Q)CHo(nnphtii4'y]) 
-gO)Clb(nnptoh-2-y) 
>aQ)CH2(o-biplienyl> 
-C(Q)CH2(^biplienyi) 
-C(0)Clb(p>hiphenyl> 

^C(01C)l2(o-PhQ^) 
<XO)Clb(m-PhOPh) 

C(Q)CH2<m-PhNHPh) 



-C(Q)ai2(p-PliNHPh) 



^(OK:H2<<vP|iSPh) 



.3 



-gCttCibClbPh 
.O0)CH2SPb 



-gQ)p-PhOH 



>C(Q)p>PhCH2QH 



<XO)p-P^CH2COOH 



-C(OK:H2CH2(nnpih-l -yl) 
-gp)CrbCH2(nnpyi-2>yl) 
-gO)CH2CH2(o-bipiienyl) 
.gQ)CH2CH2(ni-biphenyJ) 
gO)CH2CH2(p-biphenyl) 
gO)CH2CH2(o-PhQPh> 
-gOlCHoClbCm-PhOPb) 

gO)CH2CH2(P-PhOPh) 
C(Q)CH2CFl2Co>PhNHPh)' 

aOlCt bCH2(m-PhNHPfa) 



C(Q)ClbCH2(p-Pl>NHPb> 



>C(Q>CH2CH2<0'PbSPh) 



»gU)Clb(m-PhSPIi) 
-C(Q)CH2<p-PhSPh> 
>C(0)CH2(oP^CH2SPh) 

-C(0)CH2{m-Piiai2SPIi> 

-C(0)Cn2(p-P^Cl<2SPh) 
■C(Q)CH2(adamnniyl) 
4XQ)Clb(cyc)opcntyI) 
-gOCIbtcyclobexyn 
■CKHClbNl HcyctapcmylT 



C(Q)C1 1?N) l(cydohexyl) 



>a())Cll2(pyridin-2-yl) 



>gO)CH2( P ynUin'3^yI) 



-gO)CH2CH2(nv-PhSPh) 
>C(Q>CH2CH2(p-PhSHi) 
-gOlCl l7CH2(o>PliCH2SPhT 



-aO)CIl2CH2(m- 

PhClbSPD) 

C(Q)CH2CH2(P-PbCH2SPh) 
-gO)CH2CH2(ad£flnantyI) 
C(Q>CH2CH2((cyclopenty1> 
- C(0>CH2CH2(cyclohexyn ' 
C(Q)CH2S{cyclopeniyl) 



-C(C>)CH2Stardohexyl) 



>C(0)CH2CH2(pyridin-2-yl) 



■aO)CH2(pyridin4-yl) 
>gO>Clb(runin-2-yl) 
<!(0)Cll2»unffl-3-yl>, 



>C(Q>cn2^i^c»^-y ! I 

•C(Q)C\ b(d»ophen-2-yll 
-C(Q)C1 b( imitIa7.o-2-y» 



-gQ)Clb(nxnzo-2-y!) 
C(Q)C1 b(d"cw.(v2-yl) 
•aC«Cl!2(bcim)iuruii-2-yl) 



(:{0)CI b<lxwofunin-3-yl) 



<:(Q)CH2CH2(pyridin>3-yl) 



^ C(Q)C»2CH2(pynclin^y1> 
C(Q)CH2CH2<furan-2-yl) 
-C(Q)CH2CH2(furan^yI) 



-C(Q>CH2CH2(thinpben-2-yL) 
-C(0)CH2CH7(U)iophen-2-yl) 
C(Q)CH7CH2(imtciazo-2>yl) " 



.C(Q)CI l2CH2(oxazo-2-yl) 
^!(Q)CH2CH2(Uiioazo-2-yl) 
-gO)Cl 1 2CH2(benzoftjran-2- 
vl) _______ 



■gO)CH 2CH2(benzofurai»-3« 
vl) 
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26 42 | -C<0)beii2othinphen-2-yl 



26.56 



26.57 



26.58 



26.43 1 -C(Q)thiophen-2-yl 

26.44 -C(0)benzunicfeizo-2-yI 

26.45 -C(0)ben20xazo-2-yl 

26.46 ^(0)benzodiiazo-2-yl 



26.47 1 ~C(O)o-Pli(P(O)Pti:0 

26.48 -C(0>Rt"2-(nnnn:ivO-vI) 

26.49 -C(OW-indolh>2-one 

26.50 | -C(0)C{CH3)2NlIS02(iwpl^' 
2-vl) 



-C(0)CI b(henzoihiophen-2- 

yO 



C(0)CII?<thinphcn-2>yl) 
-C(0)CJl2(^ zimilJ;iZ0 " 2 -y 1) 

-C<0)CJi2<tenzoxazo-2-yl) 



26.51 I C(0)pynolidm-3*yl-4-(Ph) 



26.52 | ■aO)teirai)y<JrnnapluUO-yl 

26.53 -C<0)ictraliydroisoqumo!iii-l-yl 



26.54 | -C(0)CH2(A/-taizimid;i20l-2- 
one) 



26,55 | -C(0)CH2(AWU)ydmimidnzol- 
2-one) 



-OC' 



o 



-C(0)CH2(bciuoilihi2tv2-y!) 

-C(Q)m-Ph(P(0)Ph3) 

-C(Q)Ph-3-(niiorcn-9-vn 

-aO)imlo1iTi-2-vl 
-CXO)cyelopemyl-2-(Ph) 



C(0)CH2CH2(benzoihionheii- 
2-vl) 



-gO>CH2CH2{thiophen-2-yl) 
-C<G)CH2CH2(ben2imidazo- 

2-vO 

-C<O)CH2Cll2frcn20xazch2- 

vO 



-C(0)CH2CH2(benzothiazo-2- 
vl) 

00)p-Ph(P(0)Ph:Q 
-C(Q)Ph-4-(nuoren-9-v» 



-.C(0)indol-2-vl 



-C(0)cydohexyl-2«(Ph) 



-C(0)ictmbydrofunin-.Vyl-4- 

(Ph) 

-C(0)icurahydimnapt«li"2-yt 

-CXO)i etrahydrotfoquiiiolin-3- 



«C(0>CI l2</V-beittoxazoI-2- 
one) 



-C(0)C1 i2(^dihydftX>xazo!-2. 
one) 



.CO- 



26.59 


-aO>N(CH?)CI!2Pli 


.C(C»N(C2ll5^CH2Ph 


-C(G)N(C^H7)CH2Ph 


26.60 


-C(0)pyridin-3-yl-5-(Ph> 


-C(0)Ph-3-(CI t2(diiophen-2- 
v!)> 


-C(0)Ph-3-<CH2Pn) 


26.61 1 


! -aO)C(CH3)20Pli 


-C(G)CH(C7JI^K)Ph 


-C<O)CH20CH2Ph 


26.62 


|-C<O)CH?O<o-PhCIb0in 


.aO)ClbQ(m-PIObOH) 


.C(0)CH20(p-PhCH20H) 


26.63 


-aOlCJbOfivPhCOOH) 


-CXO)C\ bCMm-PhCOOII) 


-C<0)CH2O(p-PiiC0OH) 


26.64 


-C(0)CM->0(a-PhCOOCH3) 


-C(0)C) bOCm-PhCOOCH^) 


-C(O)CH2O(p-PhC0OCH3) 


26.65 


-C(0)CI bO(o-PhCI 12COOI 1 ) 


-C<0)C! bCXm. 
PhCJbCOOH) 


-C(0)CH20(jvPbCH2COOH) 



-C(OHetndiydroduophen-3-yI~ 



C(Q)cydopropyl-Z2-(Ph2) 
-C(OOl2((2-oxo)mdolm-3- 
vl) 



•C(0)CH2<^benzoihiazol~2r 
one) 



C(0)CH2(AMihydn>ihiazo1-2- 
one) . 
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( 
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Table 37 



i> v crv-NmNIh • R 3 = table below ; R 11 = -Otyp-PhOH). 



.1 



■C(Q)Ph 
■C(0)o-PhOH 



27.4 1 -C(QKvPhClbOH 



77 5 I -C(O>0-PhC00H 



L C(0)o-Pl)CH2CQOH 

£(Q)naphU*M 
-C(Q)naphih-2-yl 
-C(Ok>biphenyl 
C<0)nvbiphenyl 



27.12 I -C(0)p-biphenyt 



27.13 ~C(0)o~PhOPh 



27.14 | -C(0)m-PhOPh 

27.15 *C(0>p-W\OPU " 



27.16 } -C<0)o-PhNHPh 

27.17 UaOm-PhNHPh 

27.18 -C(Q)p-PhNWlT 

27.19 -C(Q)o-PliSPh 

27.20 1 -C(0)m~PhSPl) 



27.21 l-C(0)p-PhSPh 



27 22 -CCCtto-PbCfrbSPh 
27.23 Lc(0)m PhCIl2SPIi- 



27.24 1 -C(Q)TvPhClbSPh 

27.25 1 ■C(O)atlamnnty) 

27.26 1 -C(Q)cyc lopeniy» 
27J27 
27.28 
27.29 
27,30 
27.31 



-C(Q)cyclobexyl 
>C(Q)CH2Q?cyci»pcntyn 
>C(Q)CH2Q(cyclohexyl> 
-C(0)pyridin-2-yI 
-C(Q)pyridm-3-yl 



27.32 1 -C(Q)pymiiM-y) 

27.33 <XO)funm-2-yl 

27.34 4;(0)lumn-3-yl. 

27.35 1 -C(Q)Uuophcn-2-yl 

27.36 -C(Q)Uuoptoi-2-yT 

27.37 I >C(Q)iiTii(la7.i>-2-yl 



>C(Q)ai?WPh 
-C(0)m-P1*CH20H 

-rfOtoHphaxifr 



»C(Q)CH2CH7Ph 
-C(0>CH2SPh 



-C(0)p-PllCM20H 



-aOfr-PliCOOH 



-C(t»CJ 1 otnnphtlv 1 -yl) 



>C(Q)P-PiiCH2COOH 



-C(Q)CH2CH?(nnplh-l -vl) 



-aOlClb(naphih-2-yi 
.qO)Clh(o-Mphcnyl) 



-C(Q)CH?CH7(nnpih-2-yl) 
>gO)CH7CH7(o-biphenyl) 



.C(0)Clb(irvbiphenyO 
-C(0)CIf2<pbiphcnyl>_ 



-aO)CH2CH7(m-biphenyl) 
-C(Q)CH2CH7(p-biphenyl) 



-C(0)CH?(o-PhOPh) 

-C(Q)CJb(m PliOPh) 

>C(Q)C1 b(P-P hQPh) 

-C<Q)CH2(o-P^P h >- 
-0(0)0 b(ro-PhNIIPh) 

C(0)CM7(p-P^HPIi) 
-gOOb^PhSPh) 
■C(Q)CH2(m-PhSPiO 
" >C(O)CH2(P-PhSPI0~ 
gO)nh(o-PhCM7SPh> 

4XO\C\ l2(m-»^CH2SPh> 



-T(OK:H7CH2(a-PhOPh) 



-C(0)CH2CH?,(m-PhOPh) 
^OlObCHsCp-PhQPh) 



■C(Q)CHoCH2(c>-PhNHPh) 

♦C(Q)CH2CH?(ni-PhNHPb) 

-C(0)CH2CH2<P-PhNHPh) 



>C(Q>CH2CH2<o-PhSPb) 



-CfC))CM2(atlainamyl) 
>C(Q)CH7^7clc)pcntyl) 



~aO)CH2(cyclohexyl) 
-aOClbNlKcyclopemyl) 
-aOlCl bN! Kcydoiiexyl) 

<:(0)Cit2(pyridm»2-y)) 
-ao)CH2(pyri^'"-3*y», 

^(0O2<pyridm-4-yl)_ 
-Ca>lCl»2(funm-2-yn 
■ C(QyCll20'uran-3-yR 
■C«')yil2(Un(iptien»2-yn 

-C(Q)CU2(^i"P^ n ' 2 ^^ 
■C(C»ah(imidnzo-2-yn 



C(Q)ai2CH2<m-PhSPh) 

>C(QlCH2Cll2(P'PhSPh) 

.C(Q)CH2CH7(o-PhCH ?SPh) 

-aO)a-l2CH2(m- "" — 

PbClbSPb) 

-aOlCHoClbtp-PhObSPh) 



-C(0)CM2CH2(aclamanryl> 
■C(0)CH7CH2<(cyclopeniyl) 



C(Q)CH2CH2(cycK)hgxyQ 
>C(0)CH2S(cyclopgmyl) ~ 
C<0)Cll2S(cycIohexyl) 
C(0)CH2CH2(pyridin-2-yl) 
C(Q)CH2CH?(pyridin-3-yl) 
>C(Q)CM2CH?(pyndin>4>yl)' 
>C(OK:H2CH7(furan>2-yI) "" 
gOlObCFbt furan-3-yl) 
C(0)CH7CH7Ctl»ophgn-2-yl) 
>C(Q)CH2CH7(thiophen>2>yn 
>C(0)CH7C1 l7(iinidazo-2-yl) 
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27.38 


-L.(U)oxazo-z-yi i 


-CftHCl b(oxazo-2-vl) 
-C(OK:H9(thioii2o-2-yJ) 


-C{0)CH2CJ-l2(oxazO"2-yl) 
-C(0)CH2CH2(dnoa20-2-yl) 


27 39 
27.40 


<C(0)diioazo-2-y! 

-C(0)ben20l uran-2-y I j 




-C(0>CH2CH2(benzofuran-2- 
vl) 


27.41 


-C(0)tenzoforan-3-yi f 


-I .{U/L.l niwnzoiuniii'.i-yi; 


-HO^CHoCH^ benzoturan~3- 


27.42 


-C(0)benzoiinophen-2« yl 


J^fCWf^t f ofhim^m hinnliPii~2» 
i^\iJCii£uuiiu[ji»cu 

yi) 


CCO)CIl2CK2(bcittothiophcn- 
2-vI) 


27.43 


-C(Q)thioplien-2~yl 


.rr ( ViPI lofihionheii-2-vl) 


.C(0)CH 2CHof thiophen-2-yl) 


27.44 


.C(0)benzimidnzo-2'yl 


•C(0)CI !2(ncnzimidazo-2-yl) 


-C(0)CH2CH2(benziinidazo- 


27.45 


-C(0)benzoxazo-2-yl 


-C(OK 4 12( ncnzoxazo-z-yj; 


*fYffiCl toCHof bejtzoxazo-2* 


27.46 


-C(0)bcnzoihiazo~2-yl 


-C(U)Ci l2(ncnzoLnm20-z~yi; 


fYOiPHoCHofhenzoihiazQ^- 

vn 


27.47 


-aO)cvPWP(O)Pln) 


^(0)m~PwP(U)Pn3) 




27.48 




-C:«))Ph-3-munren -0-vl> 


-C(0)Ph-4-fnuoren-9-vl) 


27.49 


<XOW-tndolin-2-<w 1 


-C((»iiKiohn-2-vl 




27.50 


-C(0)C(CH3)2N1 ISG2(»apliai- 
2-vl) 


-C(0>cycn>pcmyJ~2-<Ph) 


-C(0)cyciohexyl-2-(Pb) 


27.51 


C(0)pyrrolidiiv3*yI-4-(Bi) 


-C{U)lciniliydn)iunui-3-y 1 4- 
(Ph) 


-C(0):etmhydroihlophen«3-yl- 
4>(Ph) 


27.52 


-C(0)tetnihydron;*phdi- 1 -yl 


-C(0)ieunhydrnnaphih-2-yl 


-aO)cyc!opropyI 12-{Ph2) 


27.53 


-C(0)ieir;iliydRiisoquinolin-l-yi 


•.C(0)ictnthydroiKixjuinoJm-3* 
yl 


-aO)CH2((2-o^o)indolin^ 
vt) 


2734 


-C(0)C1 l2(M bcii2imidazol-2- 
one) 


1 .aO)Cll2(A?-bcnzoxa20l-2- 
one) 


*C(0)CH2(A/-tx:nzothiazol-2- 
one) 


27.55 


-QO)ai2(A^cJihydixiimidnzoI- 
! 2-one) 


-C(C»CI h(A? *dihydnioxazoI-2- 
I one) 


-C(0)CH2(//-<fihyurothiazoW- 
one) 


27.56 


r co- 

°s 




CO- 



27,57 



27.58 



O 

o 



>oc o 



-oc 



oc o 

N O 



-C« ))N(C->IK)CIhPh 



-aO)N(C^ll7)CH2Ph 



27.60 



27.61 



-C(0)pyridin-3-yl-5-(Ph) 



-C(())l 1 h-3-(CI !2(Uiiophen.2. 
vl» 



-C(0)l > h-3-(CH2Ph) 



-ao)acih)->c)Hi 



-C(0)CH20CH2Ph 
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27.62 



27.63 
27.64 
27.65 

27.66 



C(O)CH2O(o-PhCIi2C0OH) 



-oc o 




C(O)C))?C)(m>PlvC00)n 

-€(Q)C1 l2Q(in-PhCOQCli3l 
-C(U)C!l20(m- 
PhClbCOOH) 



" -C(Q)CH2OiP-PhCH20H) 
C(0)CH20(p^!!C00H) 



-aO)Chl2O(pjfbC00CH2> 



-aO)CH20(p-PhCH2COOH) 
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Table 28 



Formula 1 : A = -B<pinanediol) ; X = •SC{=N]I)NH 2 ; R 3 = labie bciow ; R 11 = -CH 2 CH 2 Pli. 









3 1 


28.1 


.1 

-CfOlPh 


.2 

-QCMCIbPb j 


-fYOiPHorHoPh 1 


282 


-qoowpii 


•»gO)CH2NlIPlv 1 


-l(L>)t.ri2^* » | 


28.3 


-aOta-PiiOH 


-gOlm-PhOH 


-t.(U}p-rHUn ii > 1 1 i 1 


28.4 


-C(Ob-PhCH?OH ] 


-C(0)m-PhCH20]-J j 


P/nNn.PhPHnOH 1 
-LAW J|> riiv»,ri ;uj i i 


28.5 


-C(Oto-PhC00n 1 


-gQim-rttl-UU" 


^O^n-PhCbOH 


28.6 


^(O)o-PhabC00H I 




"TfO^n-PhCH^COOH 1 


28.7 


-gO)naphih-l«yl 1 


>C(0)CH2(i»nphm-1-yl> 


: aQ)CH2CH2<nnpai- 1 -yl ) 


28.8 


-C(0)nnph!h-2-yI [ 


-C(0)C]l2(naphil)-2-y] \ 


~ r , /r\\r k M'-»r*W'>/nnnlh-7-vl , l 1 


28.9 


-C(Q)0'biphenyl 1 


>gQ)CH2(<vbiphenyl) j 


-aO)CH 2 CHo(o^biphenyI) 
•gO)CH2CH2{m-mphenyl) j 
-C(0)CH?CH2(p-bipheny!) 


28.10 


-C(0)m-hipbenyl J 


-C(0)Clbfm-biphenyn | 


28.12 


-C(Q)p-biphenyl 


>C(0)C1l2(p'Nphe»yl) 


28.13 


C<0)o-PhOPh 


~gO)Clb(o-PhOPh> [ 


-C(0>CH2CH2(o-PhOPh) 


28.14 


■C<O)m-Ph0Ph 


■C(O>CM2(m-PliOPt0 


-aOjCHgCHifm-PhOPh) 


28.15 


-C(Q)p-PhOPii 


-go>cn2Cp-i 3 hQPh) 


>C(0)CH2CH2(p-Pi>QPh) 


28.16 


-gO)o-PhNHPh 


^(OCTbCo-PhNNPh) [ 


C(0)Cll2CH2(f>-PbNHPfa) | 


28.17 


.gO)m-PhNHPh 


♦gO)Cll2(m-PhNHPh) 


>gO)CH2CH2(m-PhNHPh) 


28.18 


>C(0)p-PhNUPl) 


■CCQ^CM2(p-^NHPh) 


-QO)CH2CH2(P-PhNHPh) 1 


28.19 


•C(0)Q'PiiSPh 1 


-C(O)Cll2(0'PhSPb> 


-C(0)CH2CH2(o-PnjPn) 


mo 


-C(Q)m-PhSPh i 


<!(Q)CH2(m-PhSPh) | 


-C(0)CH2CH2(nvPhSPh) 


2821 


-gO)p-PhSPh 


-gOO*2<P-PliSPh> 


-C(0)CH 2 CH2(p-PhSPh> 


2822 


-C(0)o-PliCH2SPh 


I -gO)CH2<o-PhCH2SPh) 


-C(0)CH2CH 2 (o- 
PhCH2SPh) 


2823 


-C<0)m-PliCH 2 SPh 


-gO)CH2(m-PhCll2SPh) 


^aO)CH 2 CH2<m- 

P10I2SPM 


2824 


-C(0)p-PhCH2SPh 


-gO)CIl2(fvPi»CIi2SPh) 
_ _J 


j -gO)CH2CH 2 <p« 
PhCH2SPh) 


28.25 


-gO)ndamnmyl 


1 -C(C»Cll2(atiamnntyl> 


[ ■gQ)CH2LH2(aaamaniyi) 


2826 


»C(Q)cyclnpcmyl 


1 -gO)CH2(cycIopeniyl) 


1 C(Q>CH2CH2((cyc^PCT 1 y t > 


2827 


-gOteyclohexyl — 


-g0^ai2(cyclohexyl> 


1 -gO)Cn2CH2(cyc!ohc5CYl) 


2828 


-C(0)CH20{cyclopcniyt> 


-gO)CH2Ni Kcychipcmyl) 


.CCO)CH2S(cyclopentyl> 


28.29 


-C(0)CH 2 0(cyclohcxyl) 


-C(0)CII2NI Kcyelofiexyl) 


-C(0)CH2S(cyc!ohexy!) 


28.30 


C(0)pyridin2-yl 


<xcnai2(py"din-2-yo 


-C(0)C»2CH2(pyndin2-yl) 


28.31 


-C(C»pyridin-3-y! 


-C(0)CIl2(pyrit!in-3-yl) 


-CCO)CH2CH2(pyriUin-3-y« 


2832 


-C(0)pvridin-4-yl 


Uc(0)CI!?(pyriain.4-y!> 


-gO)CH2CH 2(pyritlin^-yn 


28.33 


-C(0)furan-2*yl 


^CO)CH2(furnn 2*yl) 


-gO)CH 2 CH 2 (tunm-2-yl) 


28.34 


-C(0)foran-3-yI 


-aO)CH2(iurnn-3-y!) 


.gO)CH2CH2(furan-3-yI) 


28.35 


-C(0)ihiophcn-2-yt 


C(0)ai2(il»ophcii2-yl) 


-C(0)CH2CH2(ibiophen-2- 
yl) - m 


28.36 


-gO)driophen-2-yl 


-gO)CH2<tluophcn-2-yl> 


pgO)CH2CH 2 (tliiophein-2- 
yl) 


28.37 


-gO)imidazo-2-yI ~ 


-gQ)CH2(imidn7.o2>yl) ~ 


-gO)ai2CH2(imi(tao-2>>yi) 


28.38 


-C(0)oxazo-2-yl 


-gO)CH2^azo2-yl) 


-C(0)CH2CH 2 (oxazo-2-yl) 


28.39 


-C(0)thioazo-2-yl 


j -gO)CIb(iJuoa7.o.2-yn ( 


| -gO)CH2CH2(thioa20-2-yl) 
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28.40 



28.41 



2842 



28.43 

2844 

28.45 

28!46 

2847 
28.48 



-C(0)benzofuran-2-yl 



-C(0)CH2(bcnzofuraii-2-yl) I .C(0)CH2CH2(benzofuran- 

2-vt) 



-C(0)benzoiuran-3-yl 



>C(0)CH2(be»zoruran-3-yl) I 'i:(0>CH2CH2(benzofuran. 
' " " 3-v!) 



.C(0)benzoanophen.2"y! I -C(0)Cll2(bcnzoUuopheiv2 



C(0)CH2CH2(benzoa»ophen 
-2~v0 



-C<0)Lhiophen-2-yi 
-C(0)benzimidazo-2-yi 

-C(0)benzoxazo-2-yI 
-C(0)bcnzoil)iazo>2-yl 

-C(0)o-Ph{P(0)r > h3) 
-rffnPh-2-muoren-9-yn 



-C{0)Cil2(ihioplien-2-y!) 



-C(0>CH2CH2(ihiophen-2- 

vjj 

-C(0)CH2<benzimidazo-2-yl) I 'C(0)CH2CH2(benzimtdazo- 

2-vl> 

•00)Cll2(benzoxazo-2-yl) I -C(0)CH2CH 2(benzoxazo-2- 



28.49 
28.50 



2851 

2852 
28.53 



28.56 



2857 



2858 



<!(0)CJi2(benzothjnzo-2-yl) -C(U)CH2CH2(benzotbiazo- 

2-vl) 

TgO)m-Ph(P(0>Ph^ I -C(0)p~Ph(P(0)Ph3>_ 

.PfniPh-3-<fluon:n-9-vl) I -C(Q)Ph-4-(nunren-9-y)) 



P(OW-)ndo!in»2-onc 

C(Q)C(CH3)2NHS02(iinphih 
-2-vl) 



-C(OUndolin-2-yi 



C<O)pym>Kdin-3-yl-4-(N0 

^C(Q)re[nUwdronnphtJi-l -yl 
-C(0)ieirahydroisoq«inolin- 

C(0)CH2(N-benzimidazol- 
2-otie) 

C(0)CH2(A/- 
d ih vd roi midnzol-2-one) 



-C(0)cyclopemyi-2-(Ph) 



-C(0)icirahydroJ'urnii-3-yl-4- 

(m 

-C(Q)icimhvdronnphlli-2-yl 
-C(O)ietrahydnMS0quim>lm-3- 

VL 

-C(0)CI l2(^bcnzoxazoi-2 
one) 

-C(0)CH2(W-dihydmoxazol- 
2-one) 

CO- 



-C(0)cyclohexyl-2-(Ph> 



-C(0)teirahydrothi(>phen-3- 
vl-4-<Ph) 



C(Q)cydopropyM2-(Ph2) 
C<0)CH2((2-oxo)tndolin-3- 

vl) 



-C(0)CH2{W-benzothiazoI-2- 

one) _ 

-C(0)CH2(tf-dihydroihiazol- 

2~ope) 



-oc 



o 

N M NH 



-OC 



•OC O 



2859 



28,60 



28.61 



oc o 

^N^O 



-C(0)N(CIh)C1bPh 
-C(0)pyndin-3-yl-5-(Ph) 



C(0)C(CH^)2C)Ph 



I 



>C(0)NtC2»5>C»2Ph 
-C(0)Ph-3'(Cn2(ibH)phen-2- 

vltt ... 



.C(Q)N(C3H7)CH2Ph 
C(0)Ph-3-(CH2Ph) 



-aO)CM(C2lls)OPh 



■C(O)CH20CH2Pb 
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O D £. '"i 




-aOlCJ 1 ->()( m-PhCl bOI n 


>C(0)CIbO(p-PliCH20H) 


28.62 
2R.63 


-aO)CH?0(o-PhCOOH> 


-C(0)CHoO(in-PhCOOH) 
-aO)Cll?(Km-PhCOOCIU) 


^C(0)CH20(rv-PhCOOH) 
-C(0)CI i20(p-PhCOOCH3) 


28.64 
28.65 


-ao^cibOfo-pi^cooah) 

-C(0)CH20(o- 

piiCH^cooin 


C<0)ClbO(m- 
PhClbCOOH) 


-C(0)CH20(p- 
PhCIbCOOH) 


28.66 


-oc o 
Vo 

s 







Table 29 



Formula 1 : A = -Btpinancdiol) : X = -SC(=NU)Nlh-. R 3 = table below .R 1 5 = -Ph. 



r 

29.1 


.1 I 

-C(0)Ph 


-C(0)C!hPh 


-CfUX .rbL.nOi n 


29.2 




-c<u)CibNHPh 


-ClOK-I barn j 


29.3 


-aOVvPhOH 


-CUJ>m-Ph()1I 


-Ct( IJp-i'hUri 


29.4 


-C<O)o-PhClb01l 


-C(0)m-l nCI lOVJl l \ 


C(( Vin-PhPHnOH 


29.5 


-C<0)o-PhCO0lI ] 




-CYOfvPhCOOH 


29.6 


-aOto-PhCFhCOOH 


*C(0)m-PtiC!l2COOH 


-C{O)p-PhCH2C0OH 


29.7 


-C(0)napluh-l-yl 


*C(0)CIb(nnphdi-l-yl) 


-aO)Of 2CH2(napih-l -yl) 


29.8 


-C(0)nnpbih-2-y] 


-C(0)Cfb(rciph[h-2-yl [ 


^C(01CH2CH2(napih-2-yl) 


29.9 


-C(0)o-biphenyl 


^CCO)C! bftvbiphenyl) 


•aO)CHoCH2{o-bipheiiyl> 


29.10 


-C(Q)ttvbipiicnyl 


<XO)qi?(m-biphenyI) 


-C(Q)C) frCH^m-biphenyi) 
-C(0)CI l2CH2(p-bipheny!) 


29.12 


-CXCttp-biphenyl 


.aO)Clb(P-biplienyl) 


29.13 


-C(O)cvPh0Ph 


-acnCKIoCo-PhOPh) 


-C(0)CIbCH2(o-PhOPh) 


29.14 


-CCOlm-PUOPh 


<XO)CIb(m-PhOPh) 


-C<0>C! bObdn-PUOPh) 


29.15 


-C(O)p-PhOPl) 




>aO)CM2CH2(p-PhOPh) 


29.16 


-C(0)o-PuNHPU 


-aO)Ob(u-PhNllPh> 1 


-C(0)CH2CJ-b(o.PhNHPh) 


29.17 


-C(0)nvPhNHPh 


.C(Q)C(bUn-PhNHP») 


•CXO)C\ bCH?<m PhNHPh) 


29.18 


-C(0)p-PhNHPh 


-C(0)CIl2(p-PhNHPh) 


-aO)Cl bCH2(p-PftNHPh) 


29.19 


-C<O)0-PhSPh 


i -C(0>ai2(o-PliSRi) 


1 -C(0)CH2CHo(o.PhSPh) 


29.20 


-QO)m-PhSPIi 


-C{0>ai2(ro-PhSPh) 


UaOKa bCH^PhSPh) 


29.21 


-C(0)p-PhSPIi 


-aOKIbfp-PbSPh) 


-aO)CH2CH2(p-PhSPh) 


29.22 


-aojo-Pha^sph 


<!(0)Cll2(o-PliCH2SPh) 


-C<O>CH2CH2(0- 
PhClbSPh) 


29.23 


-aOhn-PhdhSPh 


-C(0)C!i2<m-PhCJl2SPh) 


^C(0)CHoCH2(Tn. 
PhClbSPh) 


29.24 


-C(Oip-PiiCJl2^Pii 


-C(0)CJ !2(p-iMiCl 12SP10 


.C{OyCH2CH2(p- 
PhCHgSPh) 


29.25 


-C(0)adnmantyl 


-CCOJCIbfaclsunnniyl) 


1 -C(0)CH2CH2(ttcbmantyl) 


29.26 


-C(0)cvclopemyl 


1 -0(0)0 bfcydopentyl) 


-C(0)CH2CH2((cyclnpentyI) 


29.27 


-C(0>cvcioliexyl 


-C((»Clb<cydohcxyl> 


-C(0)CI bCH2(cydohexyl) 


29.28 


-C(0)ClhO(cyulopcnlyl) 


1 .aOlClbNIKcvclopcntyl) 


-C(0)CH2S<cvciopcniyl) 


29.29 


-C(0)ClbO(cyclohcxyl) 


1 -C(())ClbNU(cycluhcxyi) 


-aO)ClbS(cyclohexyi) 


29.30 


-C(0)pyridm-2-y) 


1 -C(()K'lb<pyridin-2'yl) 


J -aO)C! bCI l2<pyriUin-2-yl) 
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2933 I -C(0)pyridin-3-y) 



2032 1 -C(Q)pytidm-4-yl 

2933 -aO)funin-2-yl 

2934 -C(0)furan»3-yl 

2935 -C(0)ihiophcn-2-yl 

2936 -C(0)thmphen-2-yl 

2937 -C(0)inudazo-2~yT 

2938 -C(0)oxnzo»2-yl 

2939 1 -C(Q)ihioazo-2-"yl 

29.40 -C{0)benzofuran-2-y) 

29.41 -C(0)bcnzorurnn-3-yl 



-goK'ii2(pyriti» > -^y |) - 

-aO)CIb(pyridtn-4-vn 
■c:(0)Clb(l»raiv2-yn. 
<!(0)ClbHuran-3-yl)" 
-CfO)CI!2(tJ»ophen^-yl> 

<!(0)CH2(iMapheii-2-yl) 



■C(Q)CH2CH?(pyrimn>3>yI) 
-C(O)CH2CH2(pvri()in-4-y0 
-C( I ))CH2 CM 2< funm-2-yl ~ 
-C.fO)CH2CH2ffunm>3'yl)' 
-C(0)ClbCH2(Uwophen-2- 

vl) 



•CCO)CH2CH 2(tiiiophen-2. 
vl) 



. C(0)ab(imidazo-2-yn I ■gOCTsCH^nmidazo^ 
0 0)C1b(oxazo>2-y1) L ^O^H7CH2(oxa2Q-2-yI) 
. C(0)CIb(thioazo-2-yl) -C<0)CH2CH2(ihipaz^-y» 
"C(0)CH2(bcn7i>ruraii-2'yI) -C(0)CH2CH2<bcnzofuian- 

1 2-vl) 



.aWClbChcnzoiuran-S-yl) -C(0)CH2Clb<bcnzoiuran- 

3-vl) 



29.42 


^C{0)beiizx)tinopheiw2-yl 


-C(0)Cn2(bciizo!luophcn-2- 

yi> 


C(0)CH2CH2(benzoiIiiophen 1 
: 2-vl) 


29.43 | 


r'/0\ihti\nliPii-7-vl f 
•V..\l_l/llIUr|Jiluii"«- j * I 


-C(UK:U2(d»nphen-2-yl) T 


-C(0)Cn2C]b(diJophen-2- 


29.44 


-C(0)bcnziimdazo-2~yl 

* I 1 


-C<0)Crb(benzunid:izi>-2-yl) 


»C(0)CH2CH2(benzimidazo- j 
2-vl) 


29.45 


-C(0)bcnzoxnzo-2-yl j 


-C(0)CI 1 2(bcnzoxiiztv2-yi) 


-C(0)CI l2CH2(bcnzoxazo-2- 1 
vl) j 


29,46*1 


-C(0)benzothiaz(>-2~yl 1 


-C(U)Cll2(bensa«iiisiziv2-yt) I 
■aO>m-PI)<P(C»Phi) 


-C(O)C) l2CH2(benzoihwza- | 
2-vl) 

C(0)p-Ph(P(0)Ph^) j 


29.47 
[29.4R 


-C<0)ivPMP(0)Pm> 
-C(0)Ph-2-tnunrcn-9-v)) 


-C« ))Ph-3-muorcn-0-vl) 


-PfO)Ph-4-(nuoren-9-vl) 
-C(0)indp!-2-vl I 


29.49 


-gOW-iiKloiiH-2-one 


'■g())indolin-2-vl 
-C(0)cyclopcmyl-2-{Ph) 


-C(0)cyc!ohexyl-2-(Ph) 


29.50 


1 

C(0)C(Cll3)2NHS02(naphib 
f -2~vl) 1 


2931 


-C<0)pynx>lidinO-yMCPh) 


-C<U)tetrnhydrofuran-3-yM- 
1 (Pb> 


-C(0)teu , al)vdrolhiophen-3- 
vl-4-(Ph> 


2932 


1 -C(0)ietrahvdrnnapluh-l'yl 


| -C(C»tanihvclmnnp1nh-2>yl 
1 -C(0)lctnihydroistiquinoliii-3- 

|yj , 


1 -qU)cvclopropyl-2 ( 2-(Ph2) 1 
-C{0)Cib((2-oxo)indolin3- 

vl) 


2933 


| -C(0)teu^iydroiKOC|uuioHn- 

l-yi 


2934 


1 -C(0)ai2Wbeiizimidnzol- 
2-one) 


1 -C:{C»CH2<A. f -heii7.oxazol-2- 
one) 


1 -C(0>CH2(W-benzoiiuazol-2- 
j one) 


2935 


dihvdroiroit1n7.oI-2-one) 


-C(G)C1 b(N-dihydrooxnzo]- 
2-onc) 


^C(0)CIl2(^diliydrothiazoi' 
2-one) 


2936 


1 r c0 " 

K 




let® 


29.57 


J o 

0 


1 "o — 

rb 


1 0 

1 0 
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29.58 



29.59 
29.60 



29.61 



29.62 
29.63 



29.64 



29.65 



29.66 



OC P 



-C(0)N(CH^)Cn2PIV 
~C(0)pyridin-3-yl-5-(Ph> 



-CXOXXCH^OPh 



€(0>CH20(0"Pi^n20H> 

^{0)ar20(0'PurooH) 



-gOKiHoOlo-PhCOQOty 



-C(0)CH2O(0- 
PhCtbCOOH) 



-OC^ 
N 



6 



vl)> 



-C(O)CIKC2ll5)0Pt) 



-OC O 
N O 



.C(0)N(C3H7)CH2Ph 



C(0)Ph^3-{CH2Ph) 



■C<Q)CH20(m-PIOl20H) 
~C(U)C! bUtm-PhCOOH) 



-C(Q>CI hOdn-PhCOOCII^) 



-C<O)CH20(m- 
PhCIbCOOH) 



-OC o 




-aOO^OCTbPb 



-C(Q)CH20(p-PhCH20H) 
-C(0)CH -)Q(p-Pl)COOH) 



-C(0)CHoO(p-PhCOOCH3) 



-C(0)QI20(P- 
PhCtoCOOH) 



Table 3D 



Formula I : A « -B(pmancdinl) ; X = -SC<=NH)NH2 ; K 3 = tabic below ; R 11 = -CH2(naphth-2-yI)- 



30.1 



30.2 



30.3 



30.4 
30.5 



30.6 
30.7 
30.8 



.1 



-C(0)Ph 



-C(0)CH20Ph 



-CfOto-PhOH 



-C(Q)o~PhCH2Q" 

-aovvPiicoou 



30.9 



-aOto-PhCnoCOOII 
~aO)nnpiuh-)-yl 
C(C))nnphih-2-vl 



-C(0)o-biphenyl 



.2 



-aO)CH2Ph 



-C(C))CIl2NHPIi 



-C(G)m-PhOn 



C(Q)m-PhClbOH 
-ao)m-PhCOC)H 



.3 



.C(0)CH2CH2Ph 



-C(0)CH2SPh 



. >C(Q)p-PlCH20H 
-CKttrvPliCOOH 



-C<Q)m-Pht:ibCOOH 

<:(U)ab(nnp)uh-l~yl) 

>C(Q)Cll2(napluh-2>yi 



-C(C))CH2(«>-biplicnyl> 



-c(a>rvPhCi-i2COOH 

-C(0>Cll2CH2<nnpUi-l-y]> 
-C(0)CH;)CH2<n3pih-2-yl) 



-C(0)CI bCFbCo-biphenyl) 



30.10 



-C(0)m-biphe»yl 



-C(C))CJl2(m-bipJicnyl> 



-C(Q)CH2Clb(m»hiphenyl) 



30.12 



-C(0){vbiphenyl 



-C(OK3b<P-lri[toyj) 



.C(C)CH2CH2(P-biphenyl) 



30.13 



-C(0)o-PhOPh 



-C(O)CH2(0-PU0Pli> 



C(0)CH2CH2(o^hOPh) 



30.14 



-CfOlm-PhOPh 



■C(())C<t2(m>l > hOPb) 



-C(0)CH oCH ?(m-PhOPh) 



30.15 
30.16 



■C(Q)p PhOPh 
-C(0)<vPbNHPh 



-gO)CH?<p-PhOPh) 



30.17 
30.18 



-C(Q)m-PhN1IPh 
-C(0)p-PhNHPh 



■CfOK1l2(m-PhNHPh) 
-a())CH2(p-PbNHPh) 



30.19 



-C(0)o.PhSPh 



-C(0)C]b(t>-PhSPI» 



3020 



•aoym-phspii 



-CfUlClbOn-PIiSPh) 



• >C(Q)CH2CH2(p-PIiOPh) 
C(0)CH2CH2(o-PliNHPh) 



-C(Q)CH2CH7(m-PhNHPh) 
>C(Q)CH2CH2(p-PliWlPh) 



-C(C))CH2Cli2(o-PbSPh) 



■ C(Q)C HoCH 2( m -PhSPh) 



30.21 
30.22 



■C(Q)p-PhSPIi 
-CXCftii-PhCIbSPli 



■gO)Clb(p-PhSPh) 
-C:(0)CH2d>-PhC!l2SPh) 



^C(Q)CH2C]l2^-PhSPh> 
^C(0)Cll2CH2(o- 
PhCHoSPh) 
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30.23 I -Ctt»m-PbCH2SPh 



30.24 |-C(0)p-PhCH 2SPh 

30.25 -C<0>aUnnian!yi 



30,26 [ ~C(Q)cydopcntyl 



30.27 1 C(Q)cycIohcxyl 



W.28 \ -C(Q)CI •bOfcydapcmyl) 



S0.29 I -C(OK:i I^O(cyclnhexyl> 



1030 I -C(Q)pyndm-2-yt 
3031 -C(Q)pyridi»-3-yi 
30.32 | -C(Q)pyridm-4-yl 



3033 1 -C(0)iuran-2-yl 

3034 <XO)runtP-3-y) 

3035 C(0)ilnophcn*2-y! 



3036 I -aOWiiophcn 2-yt 



3037 I -C(0)irntdazo-2-yl 



3038 I -C(0)oxazo-2-yl 



3039 r>C(0>ihiaa2o-2-yl 
30.40 -C(0)bcnzoforan-2-yl 



-C(U>CIl2Cm-PIiCll2SPh) 
-C:(0)C)l2(p-^CH2SPh) 
C(0)CH2(ntlMnaniyn 



'C(0)Di2CH2(m- 
PhCIfoSPM 
^C(0)CH2CH2(P- 
PlObSPh) 



-C(0)CH2CH?(adamamy!) 



^( O)ab(cydopemvl) I -C(Q)CIl2CHo((cyclopemyl) 

^(6)C»2(cyclohcxy1> UaoCHiCH^Ccyciohexyn 
C(0)CH?h» Kcvctopemyl) -C(0)CH2S(cyclopentyl> 
"C(Q)C1bHlI(cvclnhcxyJ) ~aO)CH2S(cyc)ohexyl) 

>C(0)CH2(pyri^»'2-yl> Lc(0)CH2C)l2(pyric»n'2^ 

^fCnrH-?(nvridin^Vyl) 1 -C(Q)CH2CH2{pyridin-3-yl) 



-aO)Clh(pyridin-4-yI) 



-C(0)CH?(iunui-2-y)) 
<:(0)Cl)2(fonm-3-yl) 
-C(0)CIl2(U)iopiicn-2-yI) 



30.41 I -C(0)benzofunm-3-yl 

30.42 -C(0)benzoth)opbcn-2-yl 



-C(Q)ai7CH7(furan-2~yl) 
-C(0)CH2CH2(ruran-3^yi) 
-C(0)QI 2CH 2(iiiiophen-2 - 

vO 

-C(0>ai2CH2(Unophen'2- 

vn 

-C(0)CH2CIf?(imidazo-2-yl) 
-C(Q)CH?CH2(oxazc>-2-yl) 
7K)^Umorizo-2-yU I ^(Q)Cll2CH2(U»oaz^2-yI) 
-aO)CIl2<ben2orui™-2-yl) -C(0)CH2CH2{benzofuran- 

2-vl) 

.C(0)CH7{bcn7orurai>3-yI) J -C(0)CH2CH 2 (benzofuran- 

-C(0)CI 1 2(bc«2i>U>ioplicn-2- j 

yI) j C(0)CH2CH2(benzoihiophen 



-C:(())Clh(diiophcn-2-yl) 

■gO)Cll2(imitiazn-2-yU 
>C<())Cll2(oxnyiv2-yl) 



«2^v0 



30.43 I -C(0)UiK>phcn-2-yl 

30.44 -C<0)beii2imicJn7.(>-2-yI 
3045 1 -C<0)benzoxazo-2-yl 
30.46 -C(0>beiizoihi;tfo-2*yl 



■C(0)ai2Cll2(ihiophen-2' 

vn 

^a())Cli2^"zimidaxo.2 yi) | -C<0)Cll2CH2(benzimida20« 

2-yl) 

-C(C))C! b(ben/.oxazo ~2-yl) | -C(0)CH2CH2<benzoxazo-2- 

~ vt> 

^(0>Crb<benzoduazo-2-yt) I •C(0)Cll2CH2(benzoiiiiazo- 

2-v!) 



30.47 1 .C(Ofr-l>h(P(C))Ph3> 
30.4S -CCOWh^-ninorc^-yn 
30.49 1 -a OW-iiKtolin-2^onc 
3030 , 

C(0)C(CH3)2NUSC>2(nnphdi 
-2-vl) 



-C(0)ro-Pli(P(U)Ph3> 
»gO)Ph-3-(nut>rcn-9-vl) 
-C((»im1oKn-2-v1 
C(0)cyclopemyl-2 (Ph) 



-C(Q)p>Ph(P(Q)Pb3) 
-C(Q)P))4-(nuoren-9-vn 
»C(0)mUo)-2-vl 
-C(D)ey dohex y 1-2- ( Ph) 



30 51 1 -C(0)pyrTOlidin- 3-yM-(Ph) I -C(())ictraIwdmfuran-^yl-4- I -aO)ictral)ydroihiophe«.3- 



%(\ S?. I .raOMe ifalwdroiinpluh-l-vt -C(()»c:iniliyctmnnpl»ih-2-y» I ■C(Q)cyclopropvi-2.2-(Ph2l 
3033 ■C(0)ietraltydrniso(|uinoli n- -C(0)icir;U> y droisoc|iimolin-3- 1 -UO)CH2((2-oxo)mdoHn-3- 
l-'vl ' I vl lvl> 



30.54 .C(0)Cll->(Af-hcnziinida/c»l- -auX-J»2(AM«aii««azol-2- j -C(0)CH2(^bcn 2 oaiiazol-2- 

2. nnc \ * 1 one) L22£l 

3055 |-C(0)CH2(fl- -C(t)K:il2(A'-tlihyUrcK>xnyol- | -C(O)C) WW-dihydroUuaMl- 

ilihvilmimidn7.ol-2-onc) 1 2-onc) 



2-one) 
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30.56 


r co- 


r co- 




30.57 


o 

-oc-n"nh 

o 

\ — / 


o 

o 


O 
it 

"p. 

O 


30.58 


-oc o 


V 

1 

0 


-oc o 


3059 


^XOWCCIIjOCIbPh 




-CfO)N(C3H7)CI[2Ph 


30.60 


-C(0)pyrWin-3-yl-5-(Ph) 


>C(U)Ph*3-(CIl2(tl»«ptoi-2- 
vl)) 


-C(0)Ph-3-(CH2Ph) 


30.62 


-QO)C(Clh)-K>Ph 




-C(0)CH20CH2Ph 


30.62 


-dO)Clb6(o-Pha-l20H) 


-C<0}CI hC Kin-PhCHoOH) 


.C(0)CH20(p-PiCH20H) 


30.63 


-aO^CHoOCo-PliCOOH) 


-CCOK^HUfm-PhCOOlI) 


-C(0)CH20Cp-PhCOOH) 


30.64 


-C(OOf20(o-PhCOOCIl3) 


-C(Q)C) toOfin-PhCOOCII}) 


•C(0>CH2(Kp-PliCOOCH3) 


30.65 


-C(0)CM20(o- 
PhCH^COOH) 


-C(0)CIl20(m- 
PhCfbCOOH) 


.C(0)CH20(p- 
PhdfcCOOH) 


30.66 


~OC o 
l N *0 







Table 31 



Formula II : A = -B<OH>2 ; X = guanidinyl : Y e uiblc below. 





.1 


7 


.3 


31.1 


^(0)CH2(iV-bcn3umida20l- 
2-one> 


-C(C»C1 l2(^hc»KOxazo!-2- 
onc) 


<XO)CH2(tf-bcmzoihiatzol-2- 
one) 


31-2 


-C(0)CH2W- 
dihvdroimicln7.ol-2-one) 


^(0)012 w-dihydrooxazoi- 

2-one) 


-C(0)CH2(/iWihy«Jfoihiazol- 
2-one) 


31.3 


r co- 

*6 


r co- 

^^^3 


cbo> 



£32 
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Iahle 32 

Formula II : A = -B(OH) 2 ; X = -CH 2 N1 i 2 : Y = (able below. 

77 




Table 33 

Formula II : A = -B(01 1>2 : X - -SC0=NII)Nll2 : Y - table belw. 





.1 


J -1 


.3 


33.1 


-C(0)CH2<^t | cnzimiiJn2ol-2- 
one) 


-C(0)CI l2(/V-hcnzoxnzol-2- 
one) ^ 


-C(0)CH2(A/-benzoihiazol-2- 
one) 


33,2 


-C(0)C! l2(W-ililiydroimidazol- 
2~one) 


-C(0)C! bCAWihydrooxazoi- 
2-one) 


-C{G)CH2(iV''tlihydroihiazoI- 
2-one> 


33.3 


r co- 


r co- 


CO- 
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Table 34 

Formula II : A = -B(pinaneiliol) ; X = gumiidinyl ; Y = table below. 



5 
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Formula II : A = -B(pinanediol) ; X = -CI bNI b : Y = table below. 



5 





A 




.3 


35.1 


-C(0)CH2W-hcnzimitIazol-2- 
one) 


one) 


-C<0)CH2<W-benzoihiazol-2- 
one) 


35.2 


-C(0)CH 2(W-dihydroimidazo]- 
2-one) 


•C(0)CIl2^-diliyi!rooxazol- 
2-cmc> 


-C(0)CH2<N-dihydroihiazol- 
2-one) 




CO 




CO- 


35,4 


0 

.00 ^ 


0 


0 

■oc' »J 


355 


-oc o 


-OC^ 

0 


-oc o 

N O 


35.6 


-oc o 

N O 

s 







Table 36 



Formula II : A = -B(pinanediol) ; X = -SC(=NH)NI!2 : Y = table below 





.1 




,3 


36.1 


-C(0)CJ ty/V-benziinidazol- 
2-onc) 


OTCI l2<A' -hcnzaxazoI-2- 
one) 


-C(0)C1 l2(A/-benzothiazol-2- 
one) 


362 


-C(0)CH2(/V- 
dihvdroimidazol-2-one) 


-C(0)CI l2(A'-dihydraoxazoI- 
2-onc) 


-C(0)CH2W-dihydroihiazol^ 
2-one) ! 


36.3 






CO- 
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36.4 


O 

0 


0 

0 


.oc'"!? 

0 


36.5 


.oc o 


N 

v 

_6 


-oc o 

N 0 


36.6 


^oc o 

N O 

s 
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Formula III : A = -D(OH)2 : X = -CN : It 3 = inble below : R 11 = CH3 



37.1 


.1 1 
C(Q)Ph 1 


i 


* mM J 

-rtOCHiCHoPh " ^~ j 


37.2 


-QOVCHoOPh 7 


/-»// \\/^t l _ M 1 1 Dl* 

-C(U)CJnlNIlrn 


-C^CH^SPh 
-nO^rv-PhOH 


37.3 
37.4 


•CfOlo-PhOH 

-C(0)o-PhCH20H 1 


-CiiJlm-rliUil , „, 
- L.( \J jnri - 1 tj\-.u 2 v 1 1 


-C(0>P*PhCH70H 1 
-C(0)n-PhC00H Zj 


315 
37.6 


^/n^ft-PhCOOH 
-C(OtoPhCHoCOUH 1 


•L-H'lni*I liv.vivJii , .... 

rVf Nm~PhCl bCOOH 


-CfO)rvPhCH9CCX)H | 


37.7 


-C(Otaaphth-l-vl J 


.aO)CII?(napliUi-l-yl) 


•C(0)CH2C}i2fnapth-l-yl) 


37.8 


-C(0)nnphth-2-yl 1 


-C(0)v..l 1 2t nnpnin-xryi 




37.9 


-C(0)o-bipheny> | 


4X0)0 l2(o-biphenyn 


-C(0)CHoCH2<o-biphETiy!) 


37.10 


-aO)m«biphenvl " f 


-C(0)O b(m-biphenyl) 


-L.»vyJv-ri7L.n2\ni-oi|«iciiyM | 


37.12 


-C(0)p-biplienyl | 


4*0>a-l2(p-hiphenyl) 


^(0)C!!2CH2(lvbiphenyl) 


37.13 


-C<0)o-PhOPh 


*C(O)abu>-Ph0Pli) 


-C(0}Ql2C.H2(o-PnOPn) | 


37.14 


-C<O)m-Ph0Ph 


>C(Q)CUohn-PhQPM 


>C(0)GH2CH2(nfi-PliQPj)} J 


37.15 


-C<0)p-PU0Ph 


-C(O)CII?(p-Ph0Ph) 


-C(0)Cl-[2t.H2(p-P»OPn) | 


37.16 


-C(Q)t>-PhNHPh 


^C(C))Cii2(i>-twnpn) 


-C(0)CH2CH2(o-P!iNHPh) 1 


37.17 


-C(0>nvPJiNHPh 


-aO)ClH(m-PhNIIPh) 


-C{0)CH2CH2(m-PhNHPh) J 


37.18 


-C<G)p-PhNHPb 


.aO)CIb(rv-PliNHPh) 


-C(0)CH2CH2(p-PbNHPtU | 


37.19 


-C{0)o-PhSPh 


-C(OiCll2(«-PivSPh) 


-CCO^CHoCH^iChPhSPn} ! 


37.20 


-C(0)m-PhSPli 


■0(0)0 h(m-PhSPh) 


-C(0)CH2C}l2<ni-PhSPn> 1 


37.21 


-C(Q)p-PhSPh J 


-0(0)0 b<P-PhSPh) 


-C(Q>CH2CH2(p'PnSPfl) | 


37J22 


-C(O)0-PiiCIl2SPJi 


; •C(0)CJ-l2(oPhril2SPh> 


-C(0)CH2CH2(0' 

I'm.. H2 aril J f 


37.23 


-C(0)m-PhCH2SPfa 




•MtJ)v.rl2w*2^ ni " 1 


37.24 


-C{0)p-PhCU2SPh 


-C(U)C.ll2ip"' nuii22« *w 


^pfo^rtfinHi^n- 1 
PhCH?SPb) 


37.25 




.fYmPiHftidninnnlvl) 


-CtOCHoCI-bfadamanty!} | 


37.26 


-C(0)cyclopcnly1 


-C(Q)Cii2<gyg^pg" t y 1 > 


-qO)CH2CH2((cyclopentyi> 


37.27 


-C(C»cvclohcxyl 


[ DC 1 12 < cyclone xy 1 ; 


•P^O^rHoPlI^rvclnhexvlV 1 


37.28 


-C(Q)CH2Q(cyclopcmyl) 


1 -CXOC.IbNIKcyckipcmyll 


■C(O)CH2S(cyclopemy0 


37.29 


<r(0)CHoCXcvclflhexyO 


-aO)CH2NH(cyclolicxyl) 


C(0>CJ l2S(cyclohcxyi) 


3730 


-C(0)pvridm-2-yi 


.aO)Clh(pvTidjn-2-yn 


-C(0)Cll2CH2<pyridiD-2-yl) 


37.31 


-C(0)pyiidm~3-yl 


-CXCHCI l2(pvridin-3-yn 


-aO)Ql2CH2(pyridin-3-yI) 


3732 


-C(0)pvridm-4-yl 


-C«))CH2(pyndm-4*yn 


'C(G)CH2CH2<pyridin-4-yl) 


37.33 


-aO)funui-2-yl 


-0<O)0!b[lumn-2-yn 


-C{0)CH2C1 l2(furan-2-yl) 


37.34 


-C(0iruran-3-yl 


-0<O)On2tfornrv3-yl) 


-C(0)CH2CH2(furan-3-yl) 


3735 


-C(0)Lhiophen-2-yl 


-C(0)C1 l?(Uiiophen-2-y!) 


-C(0)CH2CH2(ihioplien-2-yi) 


3736 


-C(0)thiophen-2~yl 


.aO)Cll2Cihiophcii-2-yl) 


-C(0)CH2CH2(thiophen-2-yl) 


3737 


-C(0)imi0n2cv2-yl 


-0(0)0 b(iniidnzo-2-y]) 


-C(0)CH2CH2(imidazo-2-yl) 


37.38 


-C<0)oxazo-2«y! 


-C((»Oh(«xnzo-2-yl) 


-C(0)C1 bCH2(oxa20-2-yl) 


3739 


.C(OWi]onzo-2-yl 


1 -C(0)Ob<diio;i7.o-2~yl) 


-C(0)CM2CH2(tiiioazo-2-yl) 


37.40 


-C<0)tenzot'unm-2-y! 


-0(0)0 l2(bctt2ofuran-2-yl) 


^C{0)CH2CH2(beiaot'unm-2- 
vl) 


37,41 


-C(0)bon7.ol'unin-3-yl 


<!(0)CM2(hcnzttfunm-3-yl) 


-C(0)Cil2CH2(bcnzofunin-3- 
vl) 



53« 
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37.43 



37.47 
37.48 



37.49 



37.50 



-C(0)bcnzoUiiophc»-2-yl 



-C(0)thiophen-2-yl 



<XO)benzuniiiazo2-yi 
C(0)hcnzoxazn-2-yI 

C{0)bcnzodriazo-2~yl 

- aO)o-Ph(POPh;0 
gOlPh^niinren-'J-vl) 



-C(0)AMndo1m-2-croe_ 



C(0)C(ai3)2NHS02(«aplim 



-CK))C! blhenzoihiopUeiv2- 



-Crt »CI 1 ?(thmphcn-2~yn 



-C(O)CJ) 2torzimidazo-2-yl) 
-C(0)CJh(bcnzoxazi>-2-yI) 



C(0)G l2CH2(benzoihiophen 
-2-v!) 



-C(0)CIl?CH?(thiophen-2-yl) 



-C(0)CH2CH2(benzimidazo^ 
2-vl) 



-CCO)CH2CJ*2(tenzoxazo-2- 
vl) _ 



-C(0)CH7(bcnzoUmizo.2-yl) I *C(01CI ^Otybcnzothiazo- 

2-yl) 

:Mn-PhfP(0)Pin) 1 -C(0)iv-Ph(PK))Ph3> 

-aO)Ph-3-fllnorcn^-vl) I -C(0)PM-(nuoreTh9-ylV 
~a01ind[)lm-2-v] 1 -C<())iTidoI-2-yI 



.C(0)cyclopcmyl-2-(Ph) 



-C(0)cyclohexyl-2-(Pb) 



37.51 


*C(O)pyrrolidiiv3-yM-(Pi0 


-C(0)tetnthydn)furan-3-y)-4- | 
fPh) I 


-C(0>tcttaliydroQttopben-3-yl- I 
4-(Ph) 




-C(C»ietrahvdronaphth- l-yl 


-C(0)ictnthydK>nnpmh-2-y] | 


-C(u)cyciopropyi--i.z-(rn2/ ( 


37,53 


-C(0)temiliydroiKaquiM>lm- 1- 
y\ 


^CCUMciriiliydroisiHiuinoiin'.^- 

y> „. I 


-C{U)LH2(\*^X&H n uDlin-3- 

Vt/ _ f 


373T 


-C(O)CH2(A/-bcnzirnidH20l-2- 
one) 


one) 1 


-fYO^fl bfAA.hmzothiazoi-2'1 
ont?) I 


37J55 


-C(0)CI J2(N-tJniyclroimi JiizoJ- 
2-one> 


-C(0)C1 b(N-diJiyUrooxazoI-2' 
one) . .. ... . J 


-C(0)CIl2{W-tlihy(lfOihiazol- 1 


37.56 




f* CO " 1 


c< o 1 


37,57 


o 

-ocT N .!V H 

0 


■ 0 

0 


0 

1 ^ 


37.58 


-oc o 


N 


-oc o 

I L 11 
V N 0 

O 

■ 


37.59 


~C(OW(Cll3)ClbPh ~ 


-C(0)N(C2Ms)Cn2Ph 




37.60 


-C<0)pyridin-3-y)-5-(Ph) 


-C(0)Ph-3-(C! b<tlriophcn-2- 
v») 


J -C<0)Ph-3-(CH2PW 


37.61 


-aoacn-ooopji 


-C(C»C:iI(C2Ns)UPli 


-aOCIbOCIbPn 


37.62 


-C(0)CH20(o-l^ClhO>n 


-C:f())ai20(in»PhClbOin 


-C(0)ClbO{p PhClbOH) 


37.63 


-C<0)CJbO(<>'PUCOOin 


-a(»Cll20(m-I J hCXX)ll) 


' -aO)CH20{p-PhCOOH) 


37.64 


-C(0)Cn7C)fo-PhCOOC]»3) 


^(())CIbO(m-PhCOOCH5) 


-C(0)C! bO(p'PhCOOCH 3) 


i 37 . 65 


-aOClbOfo-PhCIbCOOn) 


" <:(())C!l20(m- 
PhClbCOOin 


' .C{D)CH20(p-PhCH2COOH) 



239 
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-oc o 
















Vo 
















S 















Tahle 3S 



Formula III : A • -D{OH)2 : * = -CN : R 3 i mble below ; R 11 = .CH2CH2PH 



38.1 


.1 L 

-CfO)Ph \ 


-C(0)ClbPh 


-C(0)CH2CH2Ph 


38.2 


-CfO)CH?OPh 


-C(0)CIbNHPh 


'C(0)ClbSPli 


38.3 


-acMo-pnon I 


-C(Q)m-PhOH 


-C(Q)p-PhOH j 


38.4 


-C(0)o- PhC! ! ?Oll [ 


-C(0)nvPhClb01l 


-C(0)P'PtiCIi2OH | 


38.5 
38.6 


■C(Q)o-PliCOOU 1 

-aoio-w»CH?a)oii 


■CffJlm-PhCOOH 


-C(C))p-PhCOOH 1 


-C(Q)m-PhCl bCOOH 


-C..(U)p-rUL.Il2v.'Uun J 


38.7 


-C(0)mipluh-l-yl 


<!(0)Cllofnnpht]i-l-y!) 


-L{U)C.H2^*"2tnapuj-i-yu j 


38,8 


-C(Q)naphtb-2-yl 1 


-C(UKM b(naphlli-2-vl 


-L-fU)v..n2*-'"2» n ^P"^ wi '''y^ 1 


38.9 


>aO)o-biphcny) 


-C(C))CH2ttvhipi\cnyl) 


>L.(OKri2^»H2t<>""ipngny«* 1 


38.10 


-CCO)m-biphenyl 1 


-0.(0)0 b(m-hiphcnyl) 


-C(0)CH2t-M2ini-Dipnenyii | 


38.12 


-aO)p-biphcnyl 


-C(0)CJ bCp-biplicnyl) 


^AOjCHocHOiP-wpncny 1 ' | 


36.13 


-aO)o-PliOPh 






38.14 


-gOtai-PhOPh 


-C<0)0 buJi-PnOPni 


rvf Y\r , i4*%r , f.i'»r , rfi PhOPh\ 1 
-^4 v/ ;L.li2v^» 12^*" j^"^ f*j 1 


38.15 


-aop-piiopii 


*C(0)CI b(p-PhOPh) 


-v.{\J)L.ri2^* il 2^P"» n ' 1 


38.16 


-aOlo-PhNHPh 


-C(()X-I h«>Pi lN *«™0 


r»/rf , Mr*M^r*H*»fn-PhNJHPM S 


38.17 


-aO)m-PhNHPIi 


-C(())CI b<ni-PiiNHPnj 


r k //*i\PM'»r i if'>fiTwPhNn-FPh\ ! 


38.18 


-C(0)p-PbNHPft 


\ -\..\\JjLA wtP"* lUNIIJ 111 


-P/O^rH-iCH^fivPhNHPh^ 1 


38.19 


-C(0)o-PhSPh 


|-C(O)CIi2(^PhSP10 


-C<0>CH2CH2(o-PhSPh) 


38.20 


-C{t))m-PliSPJi 


-aOCJbOn-PhSPh) 


.C<0)CH2CH2fm^PhSPh) 


38-21 


-C(Q)p-PliSP)i __J 


-C(())Cll2Cp-PUSPb) 


-C(0>CIl2CH?(p-PhSPh) 


38.22 


•C(0)o-PhClhSPh 


-C(0)CIl2(o-PhCll2SPh> 


-C(0)CH2CH2(o-PhCH2SPh) 


38.23 


-C(0)in-i>hCH2SPh 


-C(OKH2(ni-l*CIl2SlW 


-C(U)CH2CH2(m- 
PbCtfeSPh) 


38.24 


-C(0)p-PhCH2SPh 


-C(0)CI12(P -PUClbSPlO 


-C(0)CH2Cll2(p-PltCH2SPh) 


38.25 


-QOtadnmnmvl 


-C((»CH2<adsunimiyl) 


CfO)CH2CH2fadamantyi) 


3826 


-QOcvclopcmvl 


-C(OX3l2(cN'cliipcniyl) 


-CCCnObCI b((cyctopentyl) 


38.27 


-C(0)cycloiiexyl 


410X7 l2(cyclnhexyl) 


.C(OX:H2CH2(cyclohExyl) 


38.28 


-CC01CI loOicydapeniyl) 


-CK)X"I hNl Ifcyelopemyn 


-C(0)ai2S(cyclopentyl) 


38.29 


^C(0)CH20(cvcloUcxvl) 


-C(())CI!2NlHcydohexyl) 


-C(0}CIbS(cydohexyI) 


38.30 


-C(0)pyricl.n-2-yl 


-C!CC»C1 lo<pyridin-2-yn 


<:(0)CH2CH2(pyridin-2-y!) 


38,31 


-C<0)pyritlin-3-vl 


-CfcttCl l2(pyridm-3-yl) 


-C(0)CH2CH?(pyridin-3-yl) 


38.32 


^(0)pyritlm-4'Vl 


-C(OX^Il2(pyridin-4^yl) 


-aOK:! bCH2(pyridin^yl) 


38.33 


-C(0)funui-2.yl 


-ttO)CIt2ffunw-2^yl) 


-aO)ChbGH2(furan-2-yI) 


38.34 


-C<0>funui-3-yl 


.Q()X^Il2«'unm-3-yn 


-C(0)CH2CH2(furan-3-y!) 


38.35 


-C(0)thinphcn-2-yl 


4:«)K:ib<Uiinphen-2-yn 


-C{0)CH2CH 2(diiophen-2«y 1} 


38.36 


-C(0)ihiophcn-2-yl 


[■a())Clh(ihiophL'»-2-y1) 


>C(0)Cl[2CH2fdiiophen^yl> 


38.37 


-C(0)imida7.o-2-yl 


■C(l»CIW"nidsr/«>-2-yl> 


-C(C))CH2CH2(imidn20.2-yl) 


38.38 


-aOtaaav-2-yl 


1 -DC »C1 b< oxaz»-2-yl) 


.C(G)Cl-l2CH2(oxa20-2-yl) 
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[3839 1 
38.40 


-C(0)thioazo-2-yl | 
<XO)benzofunuv2-yl T 


-CfO)CH2(il-«xiy.o-2-yl) 

-C(0)O h(bcnzolumn-2-yl) 


•aO)CH2CH2(benzofuran'2- 
v!) 


38,4! 


-C(0)benzorumn-3-yl 


-C(U)Cl l2(bciwofuran-3-yl) 


*C(0)CM2CH2(benzorunm-3" j 
vl) 1 


38 42 


-C(0)bcnzoiliiophcn-2-yl 1 


-C(0)C1 l2<hcnzoiiriophen-2- 


PfO^rthCH^tbcnzo-hionhen- 1 
2-vl) 


38,43 


-C(Q)-hinphen-2-yl 1 


-C(0)CH2(-"Ophen-2-yI) 


-C(0)CM2CH2(tl»ophen>2-yl) j 
-r^O^CHoC_4?fben2imidazo- i 
2-vl) 


38 44 


-C(0)beiHimidazo-2-yl F 


-C(U)l.1 i2(ncnziniiunzc>-_;-y»; 


38 45 


-C(0)henzoxazo-2-yl 


-C(0)CH2<tanzoxazo-2-yl) 


^4UH~n2V-^2x re " zoxazt '^ x 1 

vl> 1 


38,46 


-C(0)bcnzoiiiiazo-2-yi [ 


-C(G)C! l2(beii70ihiazo-2-yI) 


-C(0)CH2CH2(benzoiiiiazo-2- j 
yl) „ | 


38.47 
38.48 


-C(0)o-PMP(0)PW [ 
C(0)Plv2-Munrcn-9-vJ> 


-C(0)m-Ph(P(0)Ph3) 
-CfO>Ph-3-(fliioren-9-vl) 


-C(O)n-Ph(P(O)Ph:0 
-C(0)Ph-4*(lluoren-9-vl) I 


38.49 
38.50 


-C(OW-intk)!in-2-one 1 
-C(0)C(CII 3)2NHS02(nnp]rth- 
2-vT> 


-CK »intlolin-2-vl 
C(0)cyctopcmyl-2-(Ph) 


-C{0)indol-2-vl 

-C(0)cyclohexyi'2-{Ph) 1 


38.51 


-C(0)pyiTOlidin*3-yl-4-(Ph) 1 


-C(D)winilivdrorumn-3-yM- 
fPh> 


^(0)ieirahydroUdophen-3-yl- [ 
4-(Ph) 


38.52 
] 38-53 


<XO)te_rahyclronnphth- 1 -yl \ 
-U(U)lcu^iyun>iscx|uiiioiiii- 1 -yi 


-C(Q)tcifnhyc>ronnphili-2-yl 


-C(0)cyclopropy.-2:2- CPh2> 


-C( i }licii7ihvdroisoauinolhi-3- 

y\ _ 


~C(0)CJl2((2-oxo)indolw-3- 1 
vl) 


38.54 


-C(Q)CM2(N- benzimi tliizol-2- 
one) 


-C(0)CI l2</V*bcnzoxazol~2- 
one) __ 


-C{0)CH2(^benzoihiazol-2- 1 
one) 


38,55 


•C(0)CH2(MilihytlroimidazoI- 
Z-one) _______ 


~C«))CI !2<Mdihydrooxazol-2* 


-C(0)CH2{A/-dmydroibiazo!-2- j 
one) j 


38.56 


f CO- 






38 57 


w 


o 

■OC N 


-00 N 


38.58 


-oc o 


V 


-OC o I 
• it i 

N 0 


38,59 


>C(0)N(a!3^CM2P^ 


-C(0)Nrrg1ls^Cll2Ph 


-C(0)N(C3l-l7)CH2Ph 


38.60 


" -C(0)pyridin-3-yI-5-(Ph) 


-C(0)Ph-3-(Cl l2(Uiinphcn.2- 
vl)) 


" -C(0)P!i-3-(CH2Pn> 


38.61 


-C(Qy(Cll3)2QPh 


■>aO)CIWC3ll.OOPh 


-C(0)Cll2QCH2Ph 


38.62 


" CfOCHoOdvPliCUlOlD 


-C((»C! bOOivPhClhOll) 


" -C(O)CIl20(P'PhCll20H) 


1 38.63 


-C(O)CH20(o.PH(X)Om___ 


[ ^aocihu^'P^^ 01 ^ 


1 -C<0)CH^)(p-PhCOOH) \ 
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38.64 


-aO)CI !2CXo-PhCOOCJ h) 


.C((»CJhUlm-PhCOCJCM^ 


-aO)CI loOto-PhCOOCHi) 


38.65 


-C(0)CH2U(o-P)iCI I2COOI I) 


-C(0)ClbO(in- 
PhClbCOOll) 


-C(O)CH2O(p-PJiCH2C0OH) 


38.66 


-oc 0 

8 







Formula III : A = -0(011)2 ; X * -CH2NU2 ; R 3 = wbfc below ; u" = CH3 



39.1 



39.2 



39.3 
39.4 

39.5 



39.6 



39.7 
39.8 



39.9 



.1 



-C(0)Ph 



QOObOPh 



>C(Q)cvPhClhOi l 
-C(0)(vPhCOOH 



-aO)o-PhCH->COON 



-C(Q)naphth-l-yl 
-C{0)naphth-2-yl 



-C(0)o-biphenyl 



C(C))CH2Ph 



-CttnCHrO^Ph 



>go>cn2Nin>h 



•gCttCHoSPh 



gOlm-PhOH 
-gcnm-PhCIbOIl 
-C«)>m-PJiCC"K)II 



>gO)n-PUOH 

-goip-PhCOOH 



-C(O)m-PhCl!2C00H 



-gOp-PhCFbCOOH 



»gO)Clb<nnphtb-l-yl) 
C(Q)ai2(»npJ»h>2-yl 



•C(0)CH2CH2(napth- 1 -yl> 
.C(O^CH2Cll2Ciiapt!^2-yl) 



.C(0>CIl2<o-bipheny!) 



>C(0)C]l2CH2^bipheny}> 



39.10 



C(0>m-biplienyl 



^{(ttabOn-biphcnyl) 



-gO)CH2CH2<rn-biphenyI) 



39. 12 



39.13 



-C(0)p-biphenvl 



-C(0)o>PhOPh 



-C(Q>CH2(p-biphcnyn 



-C<Q)CH2CH2(p-biphenyl> 



^(O)ah(o-PhOPlO 



-C(0)CH2CH2(o-PhOPh) 



39.14 



39.15 



39.16 



-C(0)m-PhOPh 



C(0)p-PhOPh 



-C(0)a-PhNHWi 



-C(Q)ab(m-PhC)Pl^ 



-C(Q)CH2CH2(m-PhOPh) 



-C(Q)ai2(p-PHC)Ph) 



-C(0)CH2CH2(f>-PhOPh) 



aOKH b(o-PUNHPh) 



-C(0)CH2CH2(Q"P^NHP^) 



39.17 



-C(0)iu-PhNHPh 



-gc»Clb(ni-PhNHPh) 



-C(0)CH2CH2(m-PhNHPh) 



39.18 



39.19 



-gOfrvPliNlIPh 



~gO)o^PhSPh 



■C(Q)Cll2(p-P>iNlIPh) 



^CfO)CH2CH2Cp>PhNlIPh) 



-aOCIhCc^PhSPh^ 



>C(0>CH2CH2(o-PhSPh) 



39.20 



39.21 



39.22 



-CCOtai-PliSPh 



-C(0)p-PliSPii 



-C(O)0-PhCll2SPh 



aOClhtni-PhSPin 



.gOCHoCI b(m-PhSPh) 



-C(C))Cll2(p-PbSPh) 



-aOObClbfp-PftSPli) 



^(0)Cll2<oPliCll2SPli) 



-C(0)CH2CH2(o- 
PhCM2SPh) 



39.23 



39.24 



39.25 



£(0)m-PhCll2SPb 



-C(0)p-PliCil2SPi) 



-C(0)aUninamvl 



-C(U)CH2(m-PhCli2SPh) 



-aO)CH2CH2(^- 
PhCHoSPlO 



-C(0)Cn2(p-Pl)CM28Pii) 



-aO)CH2CH2(p- 
PhCmSPh) 



>aO)Gl2(a(tunaniyl) 



-C(0)CH2CH2(aclamamvI) 



39.26 



39.27 



-C<0)cyclopcmyl 



-C(Okvclohexyl 



C<0)CI btcyeiopemyt) 



-C(0)CH2CH2«cyclopentyl) 



-aOObtcyelohexyl) 



-C(0)CH2CH2<cydohexyl) 



39.28 



-gO)QbO(cyclopcMyl) 



-C(())CI bNI Kcyclopeniyl) 1 -C(0)Cll2S(cydopentyl) 



39.29 



39.30 



39.31 



39.32 



39.33 



-C<0)CHoO(cvclt>hcxyn 



-aO^CIbNIKcycloliexyl) 



gO)ClbS(cyclDiiexyl) 



>C(0)pynJin-2-yl 



-C(0)C:ib(pynain-2-yn 



>C(0)CHoCH2(pyridin>2-yJ) 



-C(0)pyridin-3-yl 
-g0)pyridin4-yl 



•C(0)C\ bJpyndin-3-yl) 



»gO)CHoCH2<pyricHn~3-yl) 



•C(0)run»>-2-yl 



■C(())CM2(pyridin-4-yn 
~-g())nbnunin-2-yl) 



C(D)CM2CH2(pyntlin^yl) 



C(0)C\ bCH2«unin-2-yn 



r 
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39.34 
3935 



39.36 



3937 
3938 
3939 



39.43 



39.47 



C(Q)tlnophe~2-yl 



. .gO)Clb(Uinin-3-yl) 



-OOP h(ihinphcii-2-y» 



•C(0)t!nophen-2-yI 



>C(0)toiktozp-2-yl 
'-CCO)nxazo>2-yl 
-C(0)diioazo-2-yt 



-a0)bcnzoiurai^2-yi 
C(0)benzofaran-3-yl 
C(0>benzoihiiiplicn-2-yl 



-aO)thiophen-2-yl 



-C(0)hcnzimiciazo-2-yi 
^C(0)henzoxazo-2-yI 
C(0)hcnzo!hiazu^2 yl 



-C(0)Cll2<tenzoftmm-3'y1) 
-C(0)0 !2(bcnzoihinphcn-2' 

-CiO^C] fr (ihmphen-2-yl) 



«OK3l2(toiri |nSlhBO ' 2- y D 



-ao>o-PMP<c»ini3> 



-CCUK3 l2<t>cnzoxsu5o-2-yl) 
C((.))C! I2(bcit70ilu;iza-2*yl) 

■CK ))Ph-3-(fliH>ren-9-vO_ 



C(0>ClbCH2(furon-3>yl) 



-C(0)CH?CH?(thiophen-2-yl) 



■>gO)CH2C1h(oxazo2»yl) 



-C(0)C1 IjCl l2(bcnzofuran-2- 

vl) 

C(0)CH2CH2(bcnzofunin-3- 

v!) 

C(0)CIl2CH2(benzoihiophen 
-2-vH 



^(Q)CH2CH?(thiophen-2~y1) 



-C(0)CH2CH2(benzunidazo 
2-vl) 



-C(0)CH2CH2(tenzoxazo-2- 
vl) 



C(0)C\ l2CH2(taao0iiazo- 
2-vl) 



-C(0>]vPh(P(Q)P)i3>, 
-C(C))Ph^~fflUPren-9-vl) 



-Ctt nimlolin-2-vl 



-aOMndol2-yl 



39,50 



C{0)C(C! l3)>NIlS02(nnpl^^ 
-2-v» 



^(0)cyctapenlyl-2-(Ph) | -C(O)cycloliexyl-2-<Pi0 



39 31 1 "c(Q)pyrrolidhv3- y WPh) | -aO)icinihy0 mru mn 3-yM- I ^e^ydroihbphen>3 ^ 

39 53 Uoto^ -aO)Cli 2 (a-oxo)maalm^ 

vt I yl m jv!? 

39 M !r(OPH(^hrotoiiteirf-2r -C (0)0 \ 2 (N**™™o\-2- ^C(OK:n 2 (^penzoihtool^ 
one) " Itmrt ' <™> 



39 55 ^(0)CH2(/V^iliyUroun M > -CXO)U ^ (^dihyUroox^l^^ -C(U)CH 2 [/V-amyarath)azo^ 
2-onc) I «*> 1 2 ~°- 



39.56 



r co- 



39.57 



-OC 



O 

N W NH 



-OC' 



-OC 



39.58 



OC Q 



.oc o 

l N M 0 



3*3 
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39.59 



39.60 

39.62 
39.63 



39.64 
39.65 

39!66 



*C(0)pyridin-3-yJ-5-{Ph) 
:C(0)CCCH^2Ql ? t> 

•ao)CH2Q(0'PhCH20i n 

>C(0)CHoCXo-PhCQOH) 



-aQ)CH20^>-P^OOCHi) 
^C{0)CH20(o-PhCl hCOOl I) 



-oc o 

N O 




aO)NtC?lis>Cn?Ph I 'aU)N(C^H7>CH2Ph 



-C«J)Ph*3<4CJ i2(Uw>phcn-2- 

v m 

■C(0)a-l(C2HsK)Ph 

-aO>a bCXro-PhCH^OH) 
-gOlCIbam-PhCQQH) 



C(0)Cll2CKm- 
WiClloCOOH) 



-C(0)PU-3-(Cli2Ph) 



>C(0)CH20CH2Ph 
>C(O)CH2Q(p-Pi]CH20H) 



>aOK:H2Q(P'PhCQOCH3) 
-C(O)CM2O<P'PhCH2C0OH) 
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Formula III : A = -B(OK)2 : X = CibNIl2: K 3 = Ml* h*iw : R 11 = -ClfeCI^Pb. 



1 



40.1 T*C(0)Pli 



■gO)CH2Ph 



-aCttCFbClbPh 



40,2 I -aO)CH2QPh 
403 -C(Q)o-PhOH 
40.4 I -aO>cvPhCH2QH 



■aO)ClI?N1IPh 

-Cf())m-PhOH. 

■a()>m-PhCl!20M. 
-Cf()Hn>Pha)0?r 



-C(0)p-PhOH 



40.6 \ -C(Q)o-PhCl bCOOI l_ 

40.7 -C(Q)nnphth-1-yl 

40.8 -C(Otophth.2-y| 

40.9 1 <XO)o-hiphenyr 



.gOlro-PhClbCOQH 
.gOCT7(nnphth-l-yl) 



>C(O)p-PhCH2CO0H 



•C(Q)CM2CH2(napth-l -yl) 



"46.10 j -C(Q)m-biphcnyt 

40.12 -C(Q)p-r>iphenyr 

40.13 UaO)o-PliOPh 

40.14 -C(Q)m-PhOPh 

40.15 -C(0)p-PhOPly 
40.16. ♦QOb-PhNilPh 
40.17 -aO>m-PhNHPh 



-aO)CJb(P-Nphenyl) 
-C(Q)C1 F2<m-hipte n yK 

-C(Q)CH2(r > -^P hen y n 

.gOClbCo-PhOPh) 
■C(0>CH2(m-PhOPIi) 
>a(»Clb(p PhOPh) 

-aoiawo-PhNHPh) 

-C(Q)CH2(Tn-PhNllPh1 



C(Q)CH7CH2(napih*2>yl) 
-CfO)g[2CH2(o-biphenyl) 
-C(0)CH2CH2(m-biplienyl) 



-C(Q)CIl2CH2(P'btphenyl) 

»aO)CH2CH2(o-PhOPh> 
-C(0)CH^lt7(rn-PhOPIi) 

-C(0)a]2CH2(p-PhOPh> 

-C(Q)C1 1 2CH 2<o-PhNHPh) 
-C(Q)CM2CH2(m-PhNHPh> 



40.18 | -aQ)p-PhNIlPh 



-aO)Clb(P-P)*N"Pt» 



-C(Q>CH2CH2^Pi>NHPh) 



40.19 1 -C(OkvPUSPh 
4020 Lc(0)m-PhSPh 



40.21 1 >C(Q)p-PhSPli 



-C<0)CM7(o>PluSPU) 

>C(())CIb(m>PhSPU) 

.aO)Cib<P»PhSPh) 



-C(Q)CH2Crb(o-PhSPh) 

•C(Q)CH2CH2(m>PhSPh) 

■C(Q)ai7CH2(p-Pl^Ph> 



40.22 I ^C(0)o-PliCll2SPb 



-C(0)ai2(o-PhCll2SPli) 



-C(0>CJrl2CH2(o- 
PhCH7SP10 . 



40.23 |-C(0)m-PhCl I2SPI1 



^C(0)CIi2(nJ^CJ!2SPh) 



-C(Oiai7CH2(m^ 
PhCll2SPh> 



40.24 J -C(0)p-PhCll2SPD 



C(0)C[l2(l>l > tiCH22>PiO 



•C(0)CH2CH2(p- 
PhCIbSPM 



40.25 I -CfOtodamnmyt 



-C(0)CH7{nU;)mantyl) 



-aO)Cll7CH2(adamaitiyl) 



40.26 ! -C(Q)cyciopentyi 

40.27 1 -CCOlcyclohexyl 



>g(»Cll7(cyd{>pcntyl) 
>(XO)Cll2<c>'clohcxyl) 



-aO)CH7CH2((cyclopentyl) 
-aC))Clt2CH2(cyclohcxyl)^ 



40.28 1 -CCO)Cll7Q(cydopcmyl) 



>C(Q)CM2S(cyclopenfyl) 



C(Q)CI bSCcydohexyl) 



4030 I -C(Q)pyridin-2-yl 



4031 I -C(Q)pyridiii-3-yt 

4032 j -C(Q)pyritlin^yr 



>C<0)ni2(pyntlin-3-yl) 



-gO)ab(pyritJifr4»y)) 



-aO)CH7CH2(pyridin-2-y1) 
>C(Q)CH2Cl-b(pyrid^3-yl) 
-C(Q)CH7a^?(pyridin-4-y» 



4033 1 -aO)tean-2-yl 

4034 -C(0)l'uran-3>>1 

4035 | -C(OHhiopheiv2-yl_ 

4036 -C(Q>ihtophen-2-yT 

4037 I -C(Otimidn2(v2-y! 



-C(0)CH7(furnn-2-yl) 
-C(C))ai2(mn»v3>yt> 
■C(Q)C:H2(Uiiopften>2-y)) 

■a0O2(rtMQPhctt-2-y!> 
»g())Cl b(imida7i>2-yl) 



-C(Q)CH2CH2(mnui-3-yl) 
C(Q)C}!7CH2(thiophen^yl) 
>aO)CH7CH2(thiophen^yU 
.qO)Cl bCl b(urnclazo-2-yl) 



4038 1 -C(Ok>xa»v2-y1 

4039 <XO)Uuoa?o-2-yl 

40.40 I -C(0)bcnzorurnn-2-y) 

40.41 I -C(0)bcn2fifuron-3-yl 



-g())qb(ow.o-2-yl) 

•CXOlCl l2{benzoruRin-2-yl) 
-C(())C1 l7Cbcn7.orunm^3-y1) 



: C(0)C»i2CH2foxazo-2-yl) 
-C(0)CH7CH2(UiiDa2O-2-yl) 
-C(0>CH2CH2(hcnzol'uran-2- 

yl)_ 

-00X3120 l2(bcrt20furan-3. 

yl) 
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40.42 


-C(0)benzoUiiophen-2-> 1 


-C{()K1 bihuv/iMhiopheii-2- 


* i 

.(U ;v r 19L . 1 12 1 DC Rzointopnen 
-i-vl) 


40.43 


-aO)ihiopl«sn-2-yl 


-aoyaiifihkintai-Z-yl) 


-C(0)C1 babCtfiiophen-2-yl) 


40.44 


-C(0)henzimiiki7.o-2-yl 


-C(0)C! I2(bcnziinidaziv2-yl) 


-C(O)CM2CH2(benzimi(la20- 
2-v1> 


4045 


-C(0)beiizoxa2o-2-yl 


-C(0)CI l2(bcnzoxazt^2-yl) 


-C{0)Ctl2CH2(benzoxazo-2' 
vl) 


40.46 


-C(0}henzoihiazo-2-y! 


-C(0)CI l2{benzoihiazo-2-y 1) 


-C(0)C1 l2CH2(benzoihiazo* 
2-vt) 


40.47 


-aO)o-Ph(P{0)PI*) 


<r<O)m-Pft(P(0)PI«) 


-C<0)p-Ph<P(0)Ptrtf 


40 48 


•COPIi-2-(flii[>ren- ( J-vl> 


-C« >)Ph-3-(niinren-<;-vn 


-C(0>Ph-4-f!luoren-9-v]) 


40.49 


-aO>AMnclr)lin-2-one 


-C«»imli>lin-2-vl 


-C{0)iiu!oI-2-vl 


40 50 


— 

C(0)C{C! 13)2NI tSO?(ttaphm 
-2-vt) 


^aO)cyci«pc«iyl-2-(PJ0 


-C{0)cycIohexyi-2-<Ph> 


40.51 


-CCOJpynolWto-a-yl^-ani) 


-QO)tL^.ih)^rofunin-3-yM- 
fPh> 


^(0)teuahydroihiophen-3~yl- 
4-(Ph) 


40.52 


-C{0>ietniiwilronnplHh-l -yl 


-CK))ieir.ih\Hlmnapluh-2-yi 


-C(0)cyclopropyl-2*2-(Ph2) 


40.53 


-C(0)telnitiyiJfOisi>qu!noiin' I- 
yl 


jiCU«HiyciniiNiK|iiiuwiJii~.r»" 

yl 


^fO)Clb(f2-oxo)indolin-3- 

Vl) 


40.54 


- C(0)CIl2<tf-t>cnzimitinznl-2- 
one) 


one) 


-C(0)C! !2(A/-hcii20tl)ia20l-2- 
one) 


40,55 


-C(0)CI l2(A/KHhycJn»mid;ixoI- 
2-one) 


-C(t»C! Io(Ar-tUhyiln«Maznl-2- 
one) 


-CfO)CH2(A/-iiihytlraUiiaMi^ 


40.56 


^CO- 




CO- 
< ? 


40.57 


•oc' N J H 
\ — / 


o 

-OC N? 


0 


40.58 


-oc o 

• 


-OC. 

u 

N 


-OC 0 
N O 


40.59 


-C(0)N<ai3)Cll2Pli 


-C(0>N(C2ll5^!l2Ph 


-C(0)NCC3ll7)CH2Pli 


40.60 


-C(0)pyridin-3-yl-5-(PIi) 


-C(0)Pii-3-(ni2(Uwt>pben-2- 


-C(0» > h-3-(CH2Ph) 


40.61 


-c(0)acH^)7()Ph 


-C«))ClUC2U5)OPh 


-C(0)CH20CH2Pb 


40.62 


-C(0)CH20{(vPhClbOIt) 


-C(())CH20(m-Phai20in 


-C(0)Cn20(p-PICH2OH) 


40.63 


-C(0)CH20(i>-PliCC)OII) 


-ao)Cit>0(ra-Pha)oii) 


-C(0)ClbO(p-PhCOOH) 


40.64 


-C(O)ClI?0(0-l > ha)UCfl3) 


.C(())CI!20(m-PliCC)CX!n3) 


-C(0)Cil20(p-PhCOOCH3> 


40.65 


-CfOai^OdvPhClhCWl 1) 


-C<0)C] bO(m- 
PhClhCOOIl) 


-C(0)O hO(p-PhCH2CO0H) 
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Tnhle 41 



Formula III : A = .B(pinnnciHol) ; X = *CN ; R 3 = tabic below ; R** = CH 3 



.1 

41.1 1 >C(Q)Ph 

41.2 1 >C(Q)CIl2QPli 



41.3 1 -C(0)(vPhOIl 

41.4 I >C(Q)frPhCH20H 

41.5 1 -aoiivncooHr 



41.6 | >C(Q)Q'PhCM?C0011 



41.7 i-C(Q)nnpliiii-l-yl 

41.8 1 -C(0)naphib-2-yl 



4L9 I -qO)o-biphcnyl 



41.10 | -C(Q)m-hiphenyl 



41.12 I -C(0)p-bipbrnyl 

41.13 1 -C(0)o-PtiOPU 



41.14 |-qO)m^hOPl> 



41.15 l-aO)p-PhOPh 

41.16 UaOkviniNHPb 

41.17 hC(Q)m-PhNHPh 



41.18 1 -qO)rvPhNlIPb 



41.19 | -C(Q)a-PhSPh 



41.20 I -C(Q)m-PhSPh 

41.21 -C(Q)p-PhSPh 

41.22 -aOtv-PliClhSPh 

41.23 -C(0)m^PhCl bSPb 

41.24 Lc(0)p'PbC!l2SPh 

41.25 1 -aOladamairtyl ' 



41.26 | -C(Q)cyciopemyl 



41.27 | -CCOlcyclohexyl 

41.28 1 -C(0)CH?0<cvctopcmyn 

41.29 1 -C(0)Cll20(cyctobcxyl) 

41.30 1 -C(0)pyridin-2-yl" 
4131 -qO)pvridin-3-yl 

41.32 -qa)pyridin-4-y) 

41.33 -C(Q)fum»-2-yl 

41 .34 I -C(Q>ruratv3-yl 

41.35 l-C(0)Uiiopbcn-2-yl. 



C(Q)Cn2Pb 
-C(0)C112N1»^ 



-aO)m-PhOH 
-qO)nvPhClbOH 

■aoim-Phnooff 



-C(<>)m-PhCll2COOn 



-qC)KH2Wap*"h-l -vO 
>C((»CH7<nnplMh-2-yl 
-goiq h«>-biptoMiyl) 



^:(C))CH2<«n-biphcny>> 



^(Q)Gl2<P~biphenyl) 

>C(C))Cli2(o-P^O™ 
<U0)ab{m -PbOPli) 
^(())CH2(p-PbOPb) 

^(002<o-W*HPh) 

«gO)CH2tHi-PhNHPh) 



.ac^ai2(p-^bNiiPh> 



-C(Q)CHo(o-PhSP>i> 



^C(Q)C>l2CH2Pb 



C(Q>Cll2SPb 



ao)P-Pi)QH 

>C(Q)p-PhCH2QH 
-C(())ivPhCQOH 
C(U)p-PhCH2CQOM 



>C(0>CH2CH2(nftpth>1-yl) 



C(Q)CH2CH2(napih>2-yl) 
-C(0)CH2CH2(CKbiphenyl) 



-C(Q)CM2CH2<m-btpb&nyl) 



~C(Q)CH2CH2(P'bipheTiyl) 
.C(O)CH2CH2(p-Pb0Ph) 
-C(O)Cll2CH7Cm^Ph0Ph) 
■C(Q)CH2CJl2fp-PbOPh) 
C(Q)CH2CH2(0'PbNHPh) 
■C(Q)CH2CH2(m- PhNHPh) 



-C(Q)C1 l2CH2(p-PbNHPh) 



■gO)CH2CH2(oPbSPh) 



-C(0)a h(m-PhSPh) 



-gO)CH2Cll2<ni-PhSPh> 



.C((»Cn?(p-PhSPh) 
C(()K1l2(o-PliC:il2SPh) 



.gU)Cn2Clh(p-PbSPh> 

-aO)CH2(^2(o- 
PhCH2SPh) 



-(^(0)ai2(m^PliC)!2SPb> 

-gO)CIl2(p-PbCil2SPIO 

♦quiO bfoUctmamyl) 
-C(C»CH2(cyclopcniyl) 



■€(())□ Ncyrtohcxyl) 
-C:(())C[l2N T H(cyclopentyl) 
-goK^IbNnfcyclniiL'xylT 
<XO>CH2Cpyridin-2»yt) 
^g<))Cll2(py"Jb^3*Yl) 

.gox.tb<pyridw>-4-yi) 

.g())Cll2(r»nm-2-yl> 



.C(0)CH2CH2(m- 
PbCH2SPb) 

-C(OK3l2CH2(p- 

PhCH2SPh) 

-C(Q)CH2CH2(admnamyi>" 

gO)CFl2CH2((cyclopemyO 

-aO)CH2CH?(wlabexyl)"" 

-gC)>CIl2S(cyclnpentyl) 

-gQ)CH2S(cyclo)iexy)) 

-C(0)CH2C1l2(pyricJin-2-yl> 

.C(C))CH2CM2(pyriclin->3-yi7 

-C(Q>C11 2 CH 2(pyridi!v4-yl) 

-C(0)CH7CH2nunttv2-yir " 

C(Q)CM2CH2«unin-3'yir 



gO)( ; i bOhinphcn-2-yn 1 >C(0)CH2CH2<ti»H>Phen-2-yl) 
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41.36 


-GfO)ihkHihcn*2-\l 




-( iOK-I l2C-H2CUnopnet)-2-yi) 


41.37 


-aO>unidaziv2.yl 


-C<( Htt b(imUlJi*/cv-2-y!) 


-C(0)CI l2Cl bfuntdazo-2-yI) 


41.38 


-C(0)t>xazo-2-yi 


-C:(())CIl2<oxn7.o-2-yl) 


-aO)CH2n bfoxazo-2-yl) 


41.39 


-C(0)ihioazo-2-yI 


.C<0)Cib(iliionzo-2-yl) 


-CfO)CH2CH2(tl)!oazo-2-yl) 




*C( O) benzol unui'2-Y 1 


-C(O)CH?0icnzoliiran-2-yl) 

* — - 


-C(0)C1 l2CH2(bcn2ofuran-2- 
vl) 


41 41 


*PfO)hen2aninui-3-Yl 


-C(0)C1 J2(hcii2oi uran*3-y!) 


-C(0)CH2CH2(t> enMfuian - 3 - 
vl> ^ 


41 42 


-C(0)bcnzoUrionhen-2-yi 


-C<0)C1 b(benzoLhioptien-2- 

y»> 


• 

C(0)C! bCH2<tenzothiophen 
-2-v!) 


41.43 


-C(0)Uiiophcn-2-yl 


-C(())CI b(Uiiophen-2-yl> 


-aO)CWiCH2Miophen-2-yl) 


41 44 


\ht*T\? \ miitei7n-2- v 1 


-C(C))CJl2(bcnzunidnza-2-y!) 


-C(0)CI bCH2(ben2imidazo- 
2-vl) 


J 1 iff 

41.4> 




-CVO)0lb{beiizaxn?.0'2-Yl) 


-C<0)C! bCH2(benzoxaz0-2- 
vi) 


41.46 




-C:(C>)CU2(bcn/()Uihiz(>-2-yl) 


-C(0)CJ bClbCbenzothiazo- 
2-vl) 


41.47 


-C(0)u-Ph(P<O)Pln) 


-C:(0)m-Ph(P«))Phi> 


•.ao)p-PMROffin) 


41.4R 


~CiO)Ph- '-(iiiKMcn-v-vi) 


f Vf ttP ritte m »n-U- vl ) 

"\.\\/JJ 1 1 .» ' 1 IlJwl L. 11 / ill 


-C« )>H>-4-< lloonm-9-vl) 


41.49 


-aO)AUndoHn-2-one 


-tt()>imio!m-2-vl 


.C«»mUc>t-2-vl 


4L50 


C(0)C(CH3>2N1 IS02(naphlh 
-2-vI) 




-C(0)cvcIuhexyI-2-(Ph) 


41.51 


-C(O)pynoIidin-3-yM(PI0 


-C« >)iiUihytlrofunm-3-yl-4- 
<Ph) 


-C(0)ietfiiiiydroaiiophen-3-yI- 
4^Ph) 


41.52 


-C(0)lctrnliydroiuiniHh- l*yl 


.Ca))(ctral)ytlmii!iphiIi-2-yl 


-aOkyctopropyl-2.2-(Ph2) 


41.53 


-C(0)ictmliydmist)C|uin(i!in- 1 - 

yi 


-C(0)lctnthyciroisiKji»nnlin-3- 
vl 


vl) 


41.54 


-C(0)CI l2(/V-bcn2imidazol-2- 
one) 


-C<OKU bW-ben»«azol-2- 
one) 


^C(0)CI l2(AT-bcnzothiazo]-2- 
one) 


41.55 


-C(0)CH2(A^dihydruiinid;izoU 
2-one) 


-CT(C»CI bW-dihydrooxitml^- 
one) 


^C{0)CH2^-dUiydjroUuazol- 
z-nne) 


41.56 


r CQ 




CO- 

COD 


41 SI 


-OC U 

0 


n 

■ oc b 


0 

-oc V.J 

0 


41.58 


-oc o 


-OC^ 

0 


-oc 0 

N O 


41.59 


■C(0)N(Cl-h)CJ!2Pli 


-ao)N(C">iionbPh 


-C(0)N(C^!l7)CH2Ph 
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41.60 



41.61 
41.62 



41.63 



41.64 



4L65 



41.66 



-C<0>pyridiiKVyl-MPh> 



-C(0)C1 1?Q(o-l^Cl K» 0 



^(Q)CH?0(o-PhC0011) 



tC(0)ahO( w-Pha )OCH 3). 



-C(0)CIbO(o-PliCH2COOH) 




>C(C))Pb-V(Cll2<ii»iophL'n-2- 
v!» 



■CK>yCH(C2»lsK>Ph 



^(OKUbOtm-PhCOOIl) 
-aOKlbOtm-PhCQOCHQ 



-C(0)CibO(m- 
PhClbCOOin 



-«l»Ph-3-<ai2PM 



■goCJbOCHoPh 



-a(»C1bC)(p:PhCH2QH) 
>C(0)Cll2Qtp-PftCQOH> 
: C(Q)CIbO(TVPhCOOCH3) 
-C(0)CH20(p-Pl>CH 2 COOH) 



3^7 
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Formula 01 : A = -B<pinanetliol) ; X . -CN : R 3 = inblc below ; R 11 = -CH 2 CH 2 Ph. 





_A 1 




• 


42.1 


*O0)Ph [ 




-C(0)CrnCH2"n 


42.2 


-CCOCtoOPh 


-C((»CH->NI!Ph 


-C(0)CH25r« 


42.3 


-C(0)o-PhOH 1 


-CfOim-PhOH 


-C(0>P-PliQH 


42.4 


-C(0)o-PhCH?OH J 


-aOm-PhObOIl 


-C(0)P' PnCH 20H 


42.5 
42.6 


•C(0)o-PhCOOH [ 


-CfOlm-PhCOOl 1 [ 


>C(0)p>PfaCOUH 


•aOo-PhClHCOOII J 


-C(0)m-PhCI hCOOH [ 


-CXCOp-PhCIHCOOH 


42.7 


-C(0)naphth-l-yi 1 


.gQ)CH2(n?iphUi-l yl) 1 


-C(Q)Cj nlrninapui-i-yi) 


42.8 


-C(0)naphth-2-vl f 


-C(0)Cil?(nnphd»-2*yl [ 


-C(0)CH2CH2<nnptli-2~yl) 


42.9 


~C(Q)t>hiphenyl 1 




-C(0)CM2CH2(o-biphenyl) 


42.10 


■C(Q)m~hiphcnyl f 


>aO)CH2(m-biphcnyl) 


>C(Q)CH2CH2(m-biphenyl) 


4212 


'C(0)rvbiplieny! f 


-C(0)C)b(p-biphcnyl> 


-C(0)C1 l2CH2<p-biphenyl) 


4213 


-C(0)o-PhOPlJ J 


-aOi-nwo-Phonw 


-CtOJCHoCH^tvPhOPh) 


42.14 


I -C(0)m-PhOPh 


-C<OyClh(m-PhOWi) 


-C(0)CH2CH2<m-PhOPh) 


42.1 *> 


-C(0)p*NiOPh 


-C(O)CIl2(pPi»C)Pl0 1 


-C(0)CH2CH 2 (p-PhOPh) 


42.16 


-C(0)ivPhNlIPh 


-C{C»C!l2<»>-P^NHPh) 


-C(0)CH 2CH2(o-PbNHPh) 


42.17 


-aOhn-PiiNIIPh 


-C(())CIl20n-PhNUPh) 


-C(0)CH2CH2(m-PhNHPh) 


42.18 


-C(O)p-PhNHPl) 


■C(Q>Cll2(p-PhNHPh) 


~C(Q)C\ 1 2CM2(p-PhNHP^> 


42.19 


-C(0>o-PhSPh 


<!(O)CH2<0-PhSPh> ] 


'C(G)CH2CH2(Q-PhSPh) 


42.20 


-C(0)m-PhSPh 


.C(0)CI!o(m-PhSPIO ! 


-C(0)CH2CH odn-PhS Ph) 


42.21 


-C(0)p-PhSPh 


-C(0)CHo(p-PlKSPU> 


-C<0>CH2CH2(p-Pi>SPh> 


4222 


-C(0)o-PhCH2SPh 


^C(0)C]i2(o-P!Ol2SR)) 


i -C<0)CH2CH2(o- 
! PhClbSPh) 


42.23 


-C(0)ra-PhCll2SPh 


-C(0)CH2(m-P^C!l2SPh) 


-C(0)CH2CH2(m. 
PhClbSPh) 


42.24 


-C(0)p PhCU2SPh 


| ^C(U>Cll2<p-Pi»Cll2SPh) 


-C(0)CH2CH2(p- 
PliCHiSPh) 


42.25 


-C(0)adnmnntyl 


-C(U)Cn2(atlninnniyl) 


1 C(0)CH2CH2<adamamyi> 


42.26 


-C(Q)cyclopentyl 


1 >C(0)Cli2(cyc>npcmyl# 


-C(Q)Cll2CH2((cyclopentyl) 


42.27 


-C(0)cycloIicxyl 


-0(0)0 bfcyclohwcy!) 


-C(O)CIl2CH2(cyci0hexyl) 


4228 


*C(0)C! bO(cvclopemv)) 


-C(( ttCI l->N! Kcyclnpcniyl) 


-C(0)CH2S(cyclopemyl) 


42.29 


-C(0}CH20(cyclohcxyt) 


-C(0)CI hNI Kcyclohexyl) 


-C(O>CH2S(cycl0hcxyl) 


42.30 


-C<0>nvridm-2-yl 


<!(C))ClhlpyritIi^2-yI) 


-C(0)CH2CH2(pyridin-2^y]) 


42.31 


~aQ)pyridin-3-yl 


-C(Q)Ctl2(pyridiiKVyl} 


>aO)CH2CH2(pyri(lin^yI) 


42.32 


-C(0)pyridm^yi 


-qO)CI l2(pyrUlin-4-yi> 


-C(0>CH2CH2(pyndin-4-y'ir 


4233 


-a0)rurnn-2~yt 


«C«»CI -lodimm^-yli 


-C(0>CIl2ai2^unm-2-yI) 


42.34 


-C<0)runm-3-vl 


-CX())Cll2(f«rnn.3-yl) 


-C(C))CM2CH2(furan-3-yl) 


4235 


-C(0)thiophcn-2-yl 


-C(0)Cll2(UiMiphcu-2-y!) 


-C(0)CH2CH2(ihiophen-2- 
vl) 


4236 


-C(OKhtophen-2-yl 


-C(0)Cil2(tliiophcii-2-yl) 


•C(0)CH2CH2(ihiophen-2- 
vl) 


4237 


-C{0)imida2i>~2-yl 


-C<0)C:H2(imitlt!Z0-2-yl> 


-C(0)CI l2CH2(imidazo-2^yl) 


4238 


-C(Obxa20'2-vl 


*C(0)C!l2(«xazo-2-y!) 


-C(0)CIhCH2(oxa20-2-y!) 


4239 


-C(0)thumzo-2-yi 


1 <C(C»aK2(Uiiwini-2-yl) 


1 -C«)>Cll2CH2(Uuoa2oiyl) 
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42.40 I -C(0)bcnzoiur«ui-2-yl 



42,41 I -C(0)bcnzoi'uran-3-yl 



42,42 -C<0)bcnzoihiophen«2-y) 



42.43 -C(0)Uiiophen-2-yl 



42.44 | -C(0)tanzimitJazo-2-y) 
42-45 -€(0)bcnzoxnzo-2-yI 
42.46 • -C(0)benzoihi:i20-2-yl 



42.47 [ -C(0)c>»Ph(P(0)Pl>3) 

42.48 -C(0)Ph-2-(nnnrc»»9-v1) 
47 .40 1 -C(OW-imlolin-2-one 



-C(0)nwiwii2orumn-2-yI> I -C(0)CH2CH 2 (benzofuran- 

2-vl) 



-C(0)Clb(bL>nzoiumn-3-yl) -C(0)CH 2 CH2<benzoruniii~ 

3-vl) 



-C(0)CI I 2 (tanzoUuoplien-2- 



-C(0)CIl2(iiiiophen-2-yl> 



C(0)CH2CH2(benzothiophen 

- 2-yl) 

C(0)Cn2CH2<Uiiophen-2- 

vl) 

, . , C(0)CH2(hcnzi^itoo-2-yi) I -C(0)CH 2 CH 2 (benzinuclazo- 

2-vl) 

.C(0)CI b(bciizoxazo-2-yl) -C(0)CH2CH 2 <benzoxazo-2. 

2 vi) 

-C(0)CIl2(benzoiiiiazo-2^l) j .CCO)CH2CH2(benzotlriazo- 

2-yl) m 

7X0CTi(P((>)P^> I -C(0)p-Pb(P(0)Ph3> 

.ra w\u-\Mw*w\^)M) I -C(0)Pli~4-(nunren-9-yI) 



42.50 



■C(0)imtoI-2-vl 
-C(0)cyclohexyl-2-(Ph) 



■C<l))ind»lin-2-vl 
-C(0>cyclopemyl-2-(Ph) 

C(0)C(CH3)2NlIS02(nnp!iih 

42.51 | -C(^^ | ; C U))lctn ib y dn>lbr.m>3-yt^^ | ^U^Y^^S^^ 

^^J^^^^^^± -C(0)tctrnhvdmmiphth-2 yl . C(0)c y cloprDpyl-2 t 2-(Ph 2 ) 
42 53 -C(0)tetrahydroiscK|uino!in- -C(0)icirohydmisot)umolin-3- j -C<0)CH2((2-oxo)indolin-3- 

•l.y] Ivl Ivl) 



42,54 Lc(0>CH 2 (^bcnzimidazol- \-CXlWn 2 iN-hcmaxvM-2- j <!(0)CH 2 W-bcozotWa20l.2 



2-one) 

42.55 |-C(0)CH 2 (^ 

dihvdr oimidn7,oi-2-nne) 

42 -56**" 



one) 



-C(0)Cll 2 (^tliJ>yarooxazoI- I -C(0)CH 2 (/^dil>ydroihiazol. 



2-onc) 



2-one) 



.CO- 



42.57 



-OC 



O 

-N U NH 



-OC 



-OC 



42.58 


-OC o 1 


t * 


-OC o 

Vo 


4235 


|.C(0)N(Clh)ClhPb 


| .C{0)N(C^ls)C!l2Pb 


.C(0)N(C^H7)CHiPh 


42.60 


-C(0)pyridin-3yl-5-(Ph) 


-aO)Pl>3-(Cll 2 (drit>pheu-2- 
vltt 


-C(0)Ph-3-(CH2Ph) 


42.61 


1 >C(Q)C(CH^)2QPh 


I -C:(0)Cft((^lK)OPh 


J-C(C»CIl20CH 2 Ph 



3j7 
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42.62 




-CfOlCl l2C^m-l*hCi loOI I> 


-aO)CH20(p-PhCH20H) 


42.63 


-C(0)CH90(c>-PhC00in 


-aoiCIFotMm-PbCOOIl) 


-C(0)ai20(p-Pl>COOH) 


42.64 


-C(0)CI bOfo-PhCOOCI 


-C(0)CI bOfm-PliCOOCI I}> 


-aoaiootp-PiiCoocHj) 


42,65 


-CXOCtoCXo- 
PhCFbCOOH) 


-C(0)Cli2O(m- 

Phaiocoom 


-C<G)abO(p- 
PhCIbCOOH) 


42.66 


-oc o 

N O 

s 







Fonnula m : A = -B(pinancdiol) : X • -CIHNJH : U 3 = inblc below ; R 11 = CH3 



* 


1 

. 1 


2 


.3 


AX \ 




•CftHClbPh 


CfOCihClbPh 


A\ 0 




-CKMCIbNIIPh 

V 1 ) \/f %'l f * • * • • • • 


-C(0)Cl!oSPh 




-PfrtVi-PhOM 


-C{C))m-PU()!l 


-CKDp-PhOH 


43 4 


-CXOo-PhClbOIl 


,C(0)m-i»hCIbO]t 


.C(0)p-PHCH2OH 


43.5 


-C(C»o-PiiCOOII 


.CfCWm-PhCOOII 


-acnp-phCOOH 


43.6 


-C(0)o-PhCll2C001l 


^OHo-PhCHoGOOH 


.C(O>p-PhCH2CO0H 


43.7 


-C(0)iwphth-l-vl 


-C(0)Cl!2<n:iphQi-l-y!) 


-C(O)Cil2CH2<nnpih-]-y0 


43.8 


-C<0)naphth-2-yl 


-C(0)Cll2<naplnh-2-y1 


-C(0)a!2CH2(napth«2-yI) 


43.9 


-C(0)o-biplienyl 


-C(0)Cil2(o-biphenyl) 


-C(0)CH2CH2(o-biphenyl) 


43.10 


-C{0)mbipltenyl 


"C(())Cll2(m-biphcnyl) 


-C(0)CH2CH2(m-biphenyl) 


43.12 


-C(0)p-bipbeny! 


-a<»Clt2(p-biphenyI) 


-Cf0)O l2CH2<p-biphenyl) 


43.13 


-CCCHo-PhOPli 


-aOCIbfo-PhOPh) 


~C(0)C\ l2CH2<<^PJiOPb) 


43.14 


-C(0)m-PUOPli 


«aC»Cll2<m-Ph(>Pti) 


-C(0)CM2CH2(m-PliOPli) 


43.15 


-C(0)p«PtiOPh 


-C((»CIl2<p-PhOPh> 


-aOK7.H2CM2<p-PliOPh) 


43.16 


-C(0)o-PhNHPh 


-C(C»CHo<o-PliNlIPh) 


-C(0)O l2CH2(o-PliNHPh) 


43.17 


-CfOtoi-PhNHPb 


-aolClHfm-PhNHPh) 


-aOCHoCH^rm^PIiNHPh) 


43.18 


-C(0)p-Pl>NHPh 


-C(O)C!l2<p-PliN!IPI0 


-aO)CH oCJbfp-PhNHPh) 


43.19 


-C(0)o-PbSPh 


-aO)CH2(o-PhSPIi) 


-C(0)C\ l2CH2(o-PhSPh) 


43.20 


-C(0)m-PhSPh 


-ttOlClloOn-PhSPU) 


-C(0)CH2CH2(m-PhSPh) 


43.21 


-C(0)p-PhSPh 


-C(0)CIl2(p-PhSPh) 


-C(0)CH2CH2(p-PbSPh) 


43.22 


-C(0)o-PhCH2SPh 


-C(0)C:H2(cvPhCU2SPh) 


-aO)CIl2CH2(a- 






PhCIl2SPh) 


4323 


-C(0)m-PhCll2SPh 


-ao^CIHdn-^iCihSPli) 


-C(0)CJl2CH2(m- 






PhCIHSPh) 


43.24 


-C(0)p-PbC!l2SPIi 


-C(0)Cll2(p-Phai2SPh) 


-C(0)a!2CH2(p^ 






PbCH2SPb) 


4325 


-C(0)ndanuiMyl 


-C(U)CIl2(siti«'immuyl) 


-aO)CJ l?CH2fadajimmyI) 


43.26 


-CfOJcyciopcmyl 


-C<( ) )C \ ! 2 1 cyclopenty I ) 


-aO)ai2CH2((cyclnpentyl) 


43.27 


-C(0)cyctohcxyl 


-C(0)Cll2(c>rlcilicxyl) 


-C<0)Gl2CH2(cycIohexyl) 


43.28 


-CKMC1 bCXcyclopunty!) 


-aOCIHNI l(cyclopcmyl) 


-aOCIhSCcyclopeniyl) 


43.29 


-C(01Cll2O(cyclohexyI) 


-C(G>ClhNH(cyclohcxyJ> 


^C<0)CJl2S(cyclohexyi> 


43.30 


-CCO)pyridin.2-yl 


-OK»Cll2<pyrulin-2-y!) 


-aoraf2CH2(pyriJin-2yl) 
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43.33 1 -C(d)furnn-2-yl 

4334 >gO)lurati-3-yl 

43.35 -C(0)ihiophen-2-yl 

43.36 -C(0)iiuophen-2-y[ 

43.37 1 -C(0)iroidazu~2-yT 



-C(()>ni2tpyri(lin--V>i) 
•C(Q)CH2ipy"din-4-yn 
-C(Q)CH?(fpnm-2-yl) 



.C(Q)Cil2CH2(pyriUin-3-yn 
■aO)CH2CH2(pyridin-4>yi) 



-C(OK-lh(lunm-3-yU 



-C(OCn2(ihK>phcn-2-yl) 



-a Q)Ct 1 ->CH 2< furan-3-y 1> 



-C{0)CH2CH2(ihiophcn-2- 
vl) ~ . 



-C(0)Cll2(«hioplicn-2-yl) 



43.38 1 -C(6)oxazo-2-yl 
"4339 1 -C(Q)thionzo-2-yl 
43.40 -C(0)benzoluran-2-yl 



43,41 | -C(0)bcnzirfuniii-3-yl 



^C(0)CM2CH2(iiiiophen-2- 

vl} 

^(Q)CHMtmida^vi) I -a O)CHoCHo(imidazo-2-yl) 
■ rannio<a%nzo-2-vl) .C(Q)ai2CH2(oxaz^yl) 
£jO>Cno(mionzo-2-vt) KC(Q)CH 2CH2(dunazo^yl) 
.C(0)CH7(bcn ? :()rur:u 1 -2-yl> ^<0)Cl!2CH2(benzofuran- 

" 2-vl) 

.■a(»Clh(bcnzolunu»-3-yl) -C(0)CH2CH2(benzoturan- 

3-vl) 



43.42 -C<0)bcnzotbmphcn->yi Lc(C))Cll2(to^^"P lw »'^ 



yn 



C(0)CI 1 2CH2(benzoihiophen 
-2-vl) 



43.43 | -C(0)lhiophc»-2 yl 

43.44 -C(0)ben2imidazo-2-yl 

43.45 -C(0)bciuoxnzo-2-yl 

43.46 -C(0)benzothiazo-2-yl 



-CXO)C\ t2(il«op»K!H-2-yl) 



-C(0)CJ l2CH2(ilnophen~2- 
y!) 

-Ctt))ni7(bunrimWazi>-2-yl) I -e(0)CH 2 CH2<benzHnidazo- 

2-vl) _____ 

"C(0)CI b(tara>xazo-2-yl> I -C(0)CH 2 CH2(benzoxazo-2- 

vl) 



-C(0)C!b(bcnzoibjazo-2-yJ) -C(0)UI2CH 2(benzothiazo- 

2-vll 



43.47 > -C(Q)o-Ph(P(0)P!n) , 

43.48 1 -C(O)Pb-2-(nuoren-0-vl) 1 -C(()M>h-3-<nm>n!n^y»>. 



43.50 



C(0)C(C1 l3)2NIIS02(naphUi 
►2-vl) 



-t:(0)cycli^enlyl-2-(l J W I -C(0)cyclohexyl-2*(PU) 



7 151 1 >C(0)pym)liain-:^yM-(Pli) | . au)>emilwdiioturan-3^yt-4- | |CT^iiy^ti»ophen-3- 



43 53 -C(0)lcirnJiviln)isoquim>]i!v -C{0)icinihydniuKH|uinoliiw3- -aO)CW2(<2-oxo)inJolin-3. 

i. y j lyi _ nil ; 

43 54 Uc(Q)C)^(/V-)Kir/JiniJnzoi- UaO)CJl2C^bcntoxnzol>2- U;(C))Ul2<^nenzothiazol-2. 
2-one) " m 1 1 one> 



43.55 | -C(0)C1I2(A/- 

dihvdroimidnzol-2-pne) 

43.56 



"^((^Cl^^'-dibydrooxazol- I -C(0)Cli2(A/-dihydroUiiazol- 



2-nnc) 



2-one) 



43.57 



-OC' 



O 

N U NH 



-OC 



-oc' 
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43.58 



43.59 



43.60 



43.61 



43.62 



43.63 
43.64 
43.65 

43.66 



-OC Q 



-C(0)N(CIl3)CIl2W» 



-C(0)pyridiiK3-yJ*5-(Pii> 



-C(0)C(CH3)20Ph 



-gQ)CHoQ(o>PltClIoOH) 



-C(O)OHCHo-PhCOOH) 
-gOVCIbCKo-PhCOUCJ fr) 

^C(0)Cll20(o- _ 
PhCFbCOOH) 

•oc o 



N 



6 



-C{0)PIk3-(C] l2<thiophcn-2- 
vIM 



^C(Q)CH(C2H5)OPh 



-C(0)CI HOdn-PhCIbOlO 




-C(Q)CH2<.)(m>PUCQOn) 
-Cft ttC 1 1 2C )( m-P hCX ) OH I 3) 

-a(J)C:il2CKm- 
PhahCOOl!) 



-oc o 
L N M o 



C(0)Ph-3^(CH2Ph) 



-aOCHoOQbPh 



-C<0)CI I20(P-PDCH20H) 



-C(Q)CH?0(p-PhCOOH) 
£< Q)CH 20(|> PhCOOCH?) 
C(G)Cll20(p- "~ 
PI1CH2COOH) 



Table 44 



Formula III : A = -B<pin:medio!> : X = CII2NII2: R 3 = table below - -Ci^CIfePb. 



44J 



44.4 



443 



44.6 



44.13 



44.14 
44.15 



44.16 
44.17 



44.18 



44.19 



44.2Q 
44.21 
4422 



-C<0)Ph 



C(Q)CH2QPh 



C(0)o-PhCH20M 



■aofr-phcoon 



•C(Q)o-PhCH2COOIl 



C(Q)n:ip)nlM-yl 
-C(Q)nnplun-2-yi 
C(Q)o-biphcnyl 
■C(Q)m-hiphcnyl 
C(0)p-biphenyl 



C(0)o-PhOPh 



C(Q)m-PhOPh 
<!(O)p-Ph0Ph 



-C(Q)o-PhNHPh 
-C(0)m-PhNHPh 



-C(0)p-PhNHPI> 



-C(0)o-PlnSTh 



-C«J)m-PhSPU 
C(0)p-PhSPh 
€{OKkPUCII2SPIi 



-gOjCHiPh 



-gO)CH2NMPh 
-a()>m-Pti01l 



-aO)m-Ph(U)OH 



-C(U>m-PhCltaCX)0!l 



-aoiCIMnnphih-l-yn 

-C((nClh(nupl»t>-2>yl 

4!(Q)CH?(i*hi|ftciiyl) 

-C(Q)CH2<in-biphcnyl) 

-a())Cll2(p-bipl)cny1) 



-C«»Cll2<o-PhOPM 



-aO)Cno(m-PhOPh) 
-g())C!Io(p-PhOPh) 



■aOK?)l2(o-PhSPh) 



■g())Cli2<m-l > hSPli) 
.C(P)Cfl2<P-PhSPlfl 
^(OK'llzC^W^IIlSPli) 



-C(0>CH2CH2Pli 



-C(Q)CH2SPh 
-C(Q)l>PhOH 



-C(0)p-PtaCOOH 



-C(Q)p-PhCH2COOH 
^(OKSbClhfnapih-l-yl) 
-C(())CH2CH7(napai-2-yl) 
-C(O)CM2CH2(0-biphenyl) 
■C(Q)CH2CH2(m-biphenyl) 
-C(0)CH9Cl!2(p-biplienyl) 



-CKMCH 2CH2(o-PhQPh) 



.C(0)Cil2CH2<m-PhOPli) 
.C(Q)CHoCH2(p-PhOPh) 



C<C))CIl2CH2(o-PhNHPh) 
•C( 0)0 bCH o(m-PhNHPh) 



-C(Q)CH2CH2(p-PhNHPh> 



.C(Q)ClbCH2(o-PhSPh) 

>C(O)Cn2CH2(m-PhSPi0 

-aOlClbClbfo-PhSPh) 

.C(0)CIl2CIl2(o- 
PhOj2SPh) 



3* 
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"44.23 I -C(0>m-PhC]l2SPli 
44.24 -C<0)p-PhC]l2Sl^ 



44.25 | -Q(0)adamamyl 

44.26 1 ~P(Q)cyclopentyt 



4430 1 -C(Q)pyridin-2~yl 

4431 ■C(0)pyridiih.VyF 
44.32 -C(Q)pyridm-4-yl 

4433 1 >C{0)funm-2-yl~ 

4434 -C(Q)furan-3-yi 

4435 ~C(0)thiophcn-2-yl 

4436 I -C(0)Uiiophen-2-y! 



4437 1 -C(0)imut<i7.0-2-yl 



4438 I ~C(0)oxnzo-2-y> 



4439 j -C(0)Uiioa7Q-2-y] 
44.40 -C(0)benzofunm-2-yl 

4441 I -C(0)bcnzoluran-3-yl 

44.42 [ -C(0)benzothiophcn 2-yl 

4443 1 -0(0)a>iopnen-2-yI 
44.44 .C(0)hen7imidn70-2-yl 



44 45 I -0(0)bum>xrt/.o«2^y I 
4446 -C<0)bcnzothiu/.o-2-yl 



44.47 | -0(Q)o-Ph(P(0)Pli3> 



-C(U)CM2(m-Phai2SPh) 



^C(())CH2CH2(m" 
PhCH2SPh> 



.aO)C!l2(p-^C)l2SPh) 



-C(0)Cll2CH2(p- 
PI1PH7SPU) 



-C(Q)01 1 1 C H 2 ( adaman ty I ) 



-P(O)0! 1 ^(ndamnniyl) 

-Pffiv-H ifevdnncnivn -0(0 )01 bCH2((cydopem y n 
'ac»C! bCcvdohexvl) .a OObOH*?(cyclohexyl) 
T« HC\ hNl l(cvc)opemyl) | -P(O)0t * 2$(cyclopentyl) 



-Q(O)0H2S(cyclohexyn 



-0(C))Cll?(pyriditt-2>yn 
-C(0)CH2<py"rim-3-yl) 
-aO)PH2<pyridm~4-yl) 
- aO)0Ib(faran>2-yl) 
P(0)PM2n»raTv3-yt) 
-C:(U)Ci!2(UHoptoi-2-yl) 

-0(t»Oll2(d»oplicn-2-Yl) 

-0(())P!l2("nuln7.tv2-yl) 
-P(Q)Pn?("xa7.c>-2-y)) 



►0(0)01 bOH 2(pyndin «2-y 1)_ 
>0(O)CH2OH2(pyridin>3>yi]r 
>C(O)0H2CH2(pyridin-4-yl) 
^(OfcHoCHotturnn^-yl) " 

Q(Q)CH 2CH 7( furan-3-yl) 
-C{0)CH2CH2(tJuophen-2' 

vl) 



^(0)01l2CH2(ih«ophen-2- 

vl) 

>0(0)OM2CH2(iniidazO'2-yl) 

-P(( ))PH 7CH2Coxa20>2>yiT" 



^(0)P)b(U)ionzo-2-vl) I -P( 0)01!?PH?(thioazo-2-yl) 
"aoyClHCbciwiirurarii-yl) -«0)CH2CH2(bciizoruian- 

2-yl) 

:p(0)PMo(bcir/oiunm-3-yl) -PCOjabCH^bcnzorutan- 


-P(O>0l 1 i (bcnzoihtophen-2 - T 

n " 0(C))0H^:H2{benzotlMophen 

y 1 -2-vl) 

P(O)PII-><lbiophcn-2-y0 I -C(0)CH2CH2(ihiophen 2- 

vl) 



.p(0)ai9ibcnziinidazo^-yi) -C(U)LH2CH2(ben2imicto20- 

2-vl) 



-P(()H:H->fbun7.oxa/t>.2-vi)" .P(0)0!l2CH2(ben20xazo-2« 

v!) 



.nt)K:ih(hcn/oihiazo-2-yli *P<O)0H20H2(benzoUitazo- 

2-vl) 



44,49 I -P (OW-iiulolin-2-oiK 
44 50 

' C(0)C<0H3)2NHSO2<""Pluh 
-2-vl) 



44.51 -0(0)pyrro!idm-3-yM-lPli) 



44.52 I -Q(O)teu-ahydronnphih-l-y) 



44.53 j -P{G)iemU)ydrois(K)uint>liiv 
1-yl 



44.54 I -C(0)Cll2(A'-bcir/inmln/.wl- 
2-cme) 

44.55 |-C(0)CH2W- 
<Uhvrtfoimitln7.ol-2-onc) 



C(0)m-Ph(P(0>Ph3), 



■C(())indolin-2-vl 
-P(0)cydopemyl-2(Ph) 



-0(O)P1 bW-Miydrooxazol- 
2-oni?) 



P(0)p-Pb(P(0)Pli3) 
OfflPMj lluof en-9- vl) 



0<0)cydohexyl-2«(Ph) 



-P(Q)cvclopropyl-2 t 2-(Ph2) 



-P{0)CH2((2-oxo)indolin-3- 

vl) 

-P(0)P1 1 2( W-ben2oUuazol-2« 

one) 



P(0)Pl!2^dihydrolhia20l- 
2-one) 
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44.56 







co- 

( p 


44 57 


0 

\-/ 


-oc'n"o 

o 


.OC^N S 

o 


44.58 


.OC O 

• 


-oc s 

1 


-oc o 

1 11 

k N O 

\=/ 


44.59 


-aO)N(Clh)CIbPh 




-CrO)N(C^!l7)CH2Ph 


44 60 


-C(0)pyridm-3-yl~5-(Ph) 


-C(())Ph-3'((^l2<^»°P^^ 2 ^ 
vl)> 


-CfO)Ph-3"(CH2Pli) 


44 61 


-CfOOClUbOPh 


-C(Q)ai(C2H5)OPb 


-C(0)CIbOCH2Ph 


44.62 


^C(O)CIb0(i>-PUCIl5Oin 


^ -C(( »Cl b< X m-PhCI bOI 1) 


-C(C)CH 20(p - PI1CH2OH) 


44.63 


.C(0>CIbO((>-PbCOOin 


-C(C»C I 1 2* Km- PhCOOH) 


-C(0>CIbO(p~PhCOOH) 


44.64 


>C(0)CIi20iO't > hCCK)CH^) 


-C(( ))CH 2Q< m-PhCOPCHi) 


-C(C)>CH20(P-^CQQCH^) 


44.65 


-C(0)CH2C<c>- 
PhCHoCOOH) 


C{0)C!l20(m- 
PhClbCOOIl) 


-C(0)CH20(p- 
PhCH2COQH) 


44.66 


-OC o 







Table 45 

Foimula IV: A = -B(OH)2 : X = CN : Y = table below. 





.1 


2 


.3 


45 J 


-C(0)CH2(A^tauimidnzoi- 
2-one) 


<:(())C1 l2<N*ton20xazol-2- 
one) 


-C{0)CH2W-benzoaiia2ol-2- 
onc) 


45.2 


^C(0)CH2(W- 
dihvdroimidazol-2-onc) 


-QO)Cl b</V-t!i!iydrooxa?.<>l- 
2-oniO 


•C<U)CIl2(^dihydroihiazol- 
2-one) 


453 


r co- 

«s 


r co- 


CO- 

cfco 
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45,4 




0 

0 


o 

•oc'"!? 

0 




-oc o 


-OC^ 

1 0 

_6 


-oc o 


45.6 


-oc o 

8 







Tallied 

Formula IV : A = -B(01 Ife : X - -ClIiNI b : V = lable Mam. 




N^nnmrv <wn »H»fi34Ai i > 
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Table 47 

Formula IV : A = -BCproaneUioJ) ; X - -CN : Y - uihlc below. 



47.1 


1 

~C(0)CI 1 2(^bc«2iinittazal- 
2-onc) 


7 

nnp\ 


.3 

-C<0)C! l2(A/-benzothiazol-2- 
one) 


47.2 


-C(0)CH2(N- 
(Jthvch-oimulnzcil^-onc) 


2-one) 


-C(0)CJ f 2(^dihydrothia2ol- 
2-nnc) 


473 






CO- 

- 


474 


O 
u 

-OC'O" 

0 


0 

-oc N w y 




47.5 


-oc o 


^oc^ 

0 


-oc o 
Vo 

O 


476 


-oc o 

l N M 0 

s 
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Formula IV : A * -Bfpimimxlio!) : X * -ClbNH? : Y = inbte below 



48.6 



48.1 


- - 

^(0)CH2(N-benzijnidazoI-2- 
one) 


2 1 
-C(0)C! i2(/V-be»zoxazol-2- 
one) —I 


.3 1 
-C(0)CH2<#-benzoUiiazoi-2~ J 

one) 


48,2 


-C(0)CHi(N-dihyUroimitJnzol- 
2 -one) 


-C(0)C1 l2(A'-tiihyi)riK)xa7.o!^ 1 
2-one) 


<*(0)CH2WHlihyarothiazol- 1 
j-onc) 1 


[483 J 


^CO- 








o 

1 o 


0 

0 


' o~ J 


48i 


-oc o 


-oa, 

0 

6 


~oc o 1 

NO 



-oc o 

N O 




3jT? 



05O90MA1_I > 
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Table 49 



Formula I: A = ~B (pinanediol ) ; X = See Table below; 
hydrocinnamoyl; R 11 = -CH2CH2Ph 



Example 

NO. 


.1 


.2 


.3 


49.1 


-NH 2 . 


-NKCK t =HH ) H 


• 

-CH2NHC (=NH)NH2 


49.2 


-NHC(=NH)NH2 


-CH2NH2 





Table 50 

Formula I: A = -B (pinanediol) ; X « See Table below; R 3 = 
hydrocinnamoyl; R 11 = -N{CH 3 )2 



Example 
No. 


.1 


.2 


.3 


50.1 


-NH2 


-NHCH (=NH ) H 


-CH2NH2 


50.2 


-CH 2 NHC(*NH)NH2 


-NHC (=NH)NH 2 





Table 51 

Formula I: A - -B (pinanediol) ; X = -CH2NH2; R 3 = 
hydrocinnamoyl; R u « See Table below 



Example 

No. 


.1 


.2 


,3 


51-1 


-CH2(m-PhCF3) 


-CH 2 (m-PhCH 3 ) 





Table 52 

Formula I: A = -S(OH) 2 ; X = -CH 2 NH 2 ; R 3 = hydrocinnamoyl; 
R ll = see Table below 



.9509634AlJ„» 
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Example 
No. 


.1 


.2 


.3 


52.1 


-CH? (m-PhCF3> 


-CH2 (m-PhCH^) 





Table 53 

Formula I: A = -B{OH> 2 ; X * -CH 2 NH 2 ; = hydrocinnamoyl ; 
Rii = See Table below 



Example 
No. 


.1 


.2 


.3 


53.1 


- (2, 2 -dimethyl - 
2-phenyl) ethyl 


-(2,2- 

ethanediyl-2- 
phenvl) ethvl 


- (2,2-diethyl- 
2 -phenyl) ethyl 


53.2 


-N-phenyl-N- 
methvl , 


-N-bensyl-N- 
methvl 


-C(=0)CH 2 CH 2 C0 2 H 


53.3 


-C(=0)CH 2 CH 2 - 
C0 2 CH3 


-(2,2- 

butanediyl-2- 
phenyl) ethyl 


- [2 , 2-dimethyl- 
2-(3,5- 
dimethyl } - 
Dhenvl] ethvl 


53.4 


-2-(3,5- 
dimethyl) phenyl 

ethvl 


-cyclopropyl 


-cyclohexyl 



Table 54 

Formula I: A « -B (pinanediol ) ; X - -CH 2 NH 2 ; 
hydrocinnamoyl; R 11 = See Table below 



Example 
No. 


« 3* 


.2 

* 


.3 


54.1 


- (2, 2 -dime thy 1- 
2 -phenyl) ethyl 


-(2,2- 

ethanediyl-2- 
phenyl ) echvl 


- ( 2,2 -diethyl - 
2 -phenyl) ethyl 
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54.2 


-N-phenyl-N- 
mechvl 


-N-benzyl-N- 
mechvl 


-C(t=0)CH 2 CH 2 C0 2 H 


54.3 


-C(=0)CH 2 CH2- 
CO2CH3 


- (2,2- 

butanediyl-2- 
phenyl) ethyl 


- [2, 2-dimethyl- 
2- (3,5- 
dimechyl) - 
phenvl 1 ethvl 


54.4 


-2-(3,5- 
dimethyl) phenyl 
ethvl 


-cyclopropyl 


-cyclohexyl 


Table 5E 

Formula 
hydrocir 


I: A = -B(OH) 2 ; X = -NHC (=MH)NH 2 ; 
inamoyi; R 11 = See Table below 


R 3 = 


Example 
No. 


.1 


.2 


.3 


55.1 


- (2 , 2-dimethyl- 
2 -phenyl) ethyl 


-<2,2- 

ethanediyl-2- 
phenvl) ethvl 


- (2, 2 -diethyl- 
2 -phenyl) ethyl 


55.2 


-N~phenyl-N- 
methvl 


-N-benzyl-N- 
methvl 


-C(=0}CH 2 CH2C0 2 H 


55.3 


-C(=0)CH2CH2- 
CO2CH3 


-(2,2- 

bucanediyl-2- 
phenyl ) ethyl 


-E2, 2-dimethyl- 
2- {3,5- 
dimethyl ) - 
ohenvll ethvl 


55. 4 


-2-(3,5- 
dimethyl) phenyl 

ethvl 


-cyclopropyl 


-cyclohexyl 



Table 56 

Formula I: A = -B (pinanediol ) ; X = -NHC <=NH)NH 2 ; R 3 = 
hydrocinnamoyl; R 11 = See Table below 



NSDOClD:<WO 6509B34AI I a 
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Example 
No. 



56.1 



56.2 



56.3 



56.4 



.1 



- (2, 2-dimethyl 
2 -phenyl) ethyl 



-N -phenyl -N- 

methvl 
~C(=0)CH 2 CK2- 

CO2CH3 



-2-(3,5- 
dimethyl) phenyl 
ethvl _ 



.2 

-{2,2- 

ethanediyl-2 
nhgnvl) ethvl 

-N- benzyl -N- 
mechvl 



- (2,2- 

butanediyl-2 
phenyl) ethyl 



-cyclopropyl 



.3 

- (2, 2~diethyl- 
2 -phenyl) ethyl 

-C(=0)CH2CH2C0 2 H 



-[2,2-dimethyl- 
2-(3,5- 
dimethyl) - 
ohenvl] ethvl 



-cyclohexyl 



Table 57 



Formula I: A = -B(OH) 2 i X = -NHC ( =NH > H ; R 3 = 
hydrocinnamoyl ; R 11 - See Table below 



Example 
NO. 


.1 


.2 


.3 


57.1 


- (2,2-dirnethyl- 
2 -phenyl) ethyl 


-(2.2- 

ethanediyl-2- 
ohenvl) ethvl 


-(2,2-diethyl- 
2 -phenyl) ethyl 


57.2 


-N -phenyl -N- 
methyl _ 


-N-benzyl-N- 
methvl _ 


-C(=0)CH 2 CH2C0 2 H 


57.3 


-C(=0)CH 2 CH 2 - 
CO2CH3 


-(2,2- 

butanediyl-2- 
phenyl) ethyl 


- [2, 2-dimethyl- 
2-(3,5- 
dimethyl )- 
ohenvl] ethvl 



NSOOCtO; <WO 9509034 A 1 I > 
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57 A 


-2~(3,5- 


-cyclopropyl 


-cyclohexyl 




dimethyl) phenyl 








ethvl 







Table 58 



Formula I: A = -B (pinanediol ) ; X - -NHC (=KH) H; R 3 = 
hydrocinnarooyl; R 11 = See Table below 



Example 

NO. 


,1 


.2 


.3 


58.1 


- <2,2-dimet:hyl- 
2-phenyl) ethyl 


-(2,2- 

ethanediyl-2~ 
ohenvl) ethvl 


- (2,2-diethyl- 
2 -phenyl) ethyl 


58.2 


~N -phenyl -N - 
methvl 


-N-benzyl-N- 
methvl 


-C(=0)CH 2 CH 2 C0 2 H 


58.3 


-C(=0)CH 2 CH 2 - 
C0 2 CH 3 


-(2,2- 

butanediyl-2- 
phenyl) ethyl 


-[2,2-dimethyl- 
2- (3,5- 
dimethyl) - 
nhenvll ethvl 


58.4 


-2-(3,5- 
dimethy 1 ) phenyl 
ethvl 


-cyclopropyl 


-cyclohexyl 


Table 59 

Formula I: A = -B<OH) 2 ; x * -NH 2 ; R 3 = hydrocinnamoyl; R 11 
See Table below 


Example 
No . 


,1 


, 2 


.3 


59.1 


- (2. 2 -dimethyl - 
2-phenyl) ethyl 


-{2.2- 

ethanediyl-2- 
oher.vl ) ethvl 


- (2/2-diethyl- 
2 -phenyl) ethyl 
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59.2 


-N-phenyl-N- 
metnvi — _ 


-N-bemyl-N- 
methyl • .__ 


-C{^0)CH 2 CH2C02H 


59.3 


-C{=0)CH2CH2- 
CO2CH3 


butanediyl-2- 
phenylt ethyl 


- [2, 2 -dimethyl - 

2-(3,5- 
dimethyl) - 
Dhenvl] ethvl 


59.4 


-2-(3, 5- 
dimethyl) phenyl 

ethvl _ 


-cyclopropyl 


-cyclohexyl 



Table 60 



Formula I: A = -B (pinanediol > ; X = -NH 2 ; * 3 
hydrocinnamoyl; R^ 1 = See Table below 



Example 
No. 
60.1 



60.2 



60.3 



60.4 



.1 

- (2,2-dimethyl 
2 -phenyl) ethyl 

-N-phenyl~N- 

methvl 
-C(=0)CH 2 CH2 

CO2CH3 



.2 
-(2,2- 

ethanediyl-2- 

nhenvl) ethvl 

-N -benzyl -N- 
methvl 
-(2,2- 

butanediyl-2- 
phenyl) ethyl 



-2- (3 , 5- 1 -cyclopropyl 

dimethyl) phenyl 
ethvl 



- (2,2-diethyl- 
2 -phenyl) ethyl 

* 

-C(=0)CH 2 CH 2 C0 2 H 



-[2,2-dimethyl' 

2-(3,5- 
dimethyl ) - 
phenyl! ethvl 



-cyclohexyl 



Table 61 



Formula I: A = See Table below; X - -CH 2 NH 2 ; R* 
hydrocinnamoyl; R 11 88 
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Example 

No 


.1 


„ 2 


.3 


61-1 


-C(=0)C0 2 H 


-C (=0)OCH 2 CH 2 - 
NHCbz 


-C(=0)OCH2CH 2 - 


61.2 


~C(=0)OCH3 HCL 


~C(=0)OCH3 free 
base 


-C<=0)CH 3 


61.3 


-CH 2 OH 


-CH 2 OH; X = 
~CH?NHCbz 


-C (=0)OH; X = 
-CHoNKCbz 


61.4 


-C(OH) (OCH3)- 
Cf=0)OCH3 


-C <=0>NHNH 2 





Table 62 

Formula I: A = -B (pinariediol ) ; X = See Table below; 
2- (2-cyanot:hiophenyl) -benzoyl; R 11 = -CH 3 



Example 
NO, 


.1 


.2 


-3 


62.1 


-Br 


-CH 2 Br 


-SC(-NH)NH 2 


62.2 




-CH9SC(=NH)NH 2 


-CH2N3 


62.3 




-CH 2 NHC (=NH)NH 2 


-NHC<=NH>NH 2 


62.4 


-NHC (=MH)H 


-CH9NHC(=NH)H 


-CH 2 NH 2 


62.4 


-SON _ 







Table 63 



Formula I: A = -B (pinanediol ) ; X = See Table below? R 3 = 
2- (thiophenyl) benzoyl; R 11 = ~CH 3 



Example 
NO. 


.1 


. 2 


.3 


63.1 


-Br 


-CHoBr 


-SC(=NH)NH 2 


63.2 


-N3 


-CH?SC(=NH)NH 2 


-CH2N3 











9509634A1 I > 
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63.3 


-NH> 


-CH?NHC (=NH)NH2 


-NHC ( =NH) NH? 


63 . 4 


-NHC ( =MH) H 


-CH 2 NHC(=NH)H 


-CH2NH2 


63.5 


-SCN 







Table 64 

Formula I: A = -B(pinanediol) ; x = -CH 2 NH 2 ; R 3 = See Table 
below; R 11 = -CH3 



Example 
No. 


.1 


-2 


.3 


64.1 


2- (benzyl) - 
benzyl 


2- (benzyl) - 
benzyl; R 11 = 
-C (-O)CH 


2- (pyrrol-1- 
ylmethyl) benzyl 


64.2 


2-C2- 

methylbenzy 1 ) - 
benzovl 


3- (3-trif luoro- 
methylbenzyl) - 
benzovl 


3-(3- 

chlorobenzyl ) - 
benzovl 


64.3 


2- (2~cyano- 
benzvl ) benzovl 




^^^^^^ 



Table 65 

Formula I: A = -B(OH) 2 ; X = -CH 2 NH 2 ; R 3 = See Table below; 
R 11 = -CH 3 



Example 


.1 


:> 


.3 


No. 








65.1 


2- (benzyl) - 


2- (benzyl) - 


2- (pyrrol-1- 




benzyl 


benzyl; R 11 » 

-C (=0)CH 


y lmethy 1 ) benzyl 


65.2 


2-(2- 


3- (3-trif luoro- 


3-(3- 




mechylbenzyl) - 


mechylbenzyl) - 


chlorobenzy 1 ) - 




benzovl 


benzovl 


benzovl 



307 
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65.3 


2- (2-cyano- 








benzvl) benzoyl 







Table 66 



Formula I: A - -B(OH) 2 ; X * -CH 2 NH 2 ; R 3 = See Table below; 

Rll = -N(GH3)CH 2 Ph 



Example 
No. 



66.1 



66.2 



66.3 



66.4 



.1 



-C(=0)CH 2 CH 2 - 
CH2CO2H 



-C{=0)CH- 

(NHBOC )- 
CH?CH 2 CQ 2 H 
-C(=0)CH 2 CH 2 C02H 

-C(=0)CH2CH2 
CH?CQ 2 CH 3 



-C(=0)CH 2 C- 
(CH3 ) ?CH2C0 2 H 

-C(=0)CH- 
{NHBOC )CH 2 C0 2 H 

-C(=0)CH 2 NH- 
S<0) 2 CH 3 
-C(=0)CH 2 N- 
(CH 3 )S(Q) 2 CH 3 



.3 

-C(=0)CH 2 O 

(CH 3 ) 2 CH 2 CQ 2 CH3 

-C(^0}CH- 

( NHBOC) - 
CH2CH 2 C0 2 CH 3 

-C(-0)CH 2 CH 2 - 

CO0CH3 



Table 67 

Formula I: A = -B(pinanediol) ; X 

below; R 11 = -N(CH 3 )CH 2 Ph 



= -CH 2 NH 2 ; R 3 = See Table 



Example 
No. 


.1 


.2 


.3 


67 .1 


-C(=0)CH 2 CH 2 - 
CH?CO?H 


-C(=0)CH 2 C- 
(CH^)5CH 2 C0 2 H 


-C(=0)CH 2 C- 
{CH3)2CH 2 C0 2 CH 3 


67 .2 


{ NHBOC ) - 
CH 2 CHoCOoH 


-C(=0)CH- 
(NHBOC )CH 2 C0 2 H 

♦ 


-C (-O)CH- 

( NHBOC ) - 
CH?CH:>C0?CH 3 


67.3 


-C (=0)CH 2 CH 2 C0 2 H 


-C(=0)CH 2 NH- 
S(0) 2 CH^ 


-C(=0)CH 2 CH 2 - 
CO3CH3 
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-C(=0)CH2CH2 
CH2CO2CH3 



-C(=0)CH 2 N- 
(CHOS(Q)2CH; 



Table 68 



Formula I: A - -B(OT>»; * = -CH 2 NH 2 ; R* = See Table below; 
Rll = -CH2CH2Ph 



Example 
No. 



68.1 



68.2 



68.3 



68.4 



• 1 



-C(=0)CH 2 CH 2 
CH9CO2H 



-C(=0)CH- 

{ NHBOC ) - 
CH?CH>CQ2H 



-C(=:0>CH2CH2C02H 

-C<=0)CH 2 CH 2 
CH2CO2CH3 



.2 



-C<=0)CH 2 C- 
(CHO2CH2CO2H 

-C(=0)CH- 
{NHBOC)CH 2 C0 2 H 



-C(=0)CH 2 NH- 
5(Q)2CH; 
-C<srO)CH2N" 
(CH3>S(Q)2CH3 



.3 



-C(=0)CH 2 C- 
(CH3)2CH2C02CH3 

-C(=0)CH- 
(NHBOCJ- 
CH9CH2CQ2CH3 



-C(=0)CH2CH 2 - 
CO2CH3 



Table 69 

Formula I: A * -B(pinanediol) ; X 
below; R 11 = -CH 2 CH 2 Ph 



= -CH2NH2? R 3 ~ See Table 



Example 
No. 


.1 


.2 


.3 


69.1 


-C(=0)CH 2 CH2- 
CH3CO2H 


~C(=0)CH 2 C- 
(CH3)2CH 2 CQ2H 


-C<=0)CH 2 C~ 
(CH ? )2CH2C0 2 CH3 


69.2 


-C(=0)CH- 

(NHBOC) - 
CHtCHoCOjH 


-C(«0)CH- 
(NHBOOCH2CO2H 


-C(-0)CH- 
(NKBOC) - 
CH?CH?C0 2 CH 3 


69.3 


-C(=0)CH 2 CH 2 C0 2 H 


-C(=0)CH2NH- 
S(Q)2CH ? 


-C{=0)CH 2 CH2- 
COjCH^ 
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69.4 


-C(=0)CH 2 CH2- 


-C(=0)CH2N- 






CH^C0 2 CH3 


(CH3)S(0)2CH 3 





Table 70 

-» 

Formula I: A = See Table below; X = -CH2NH2 ; R 3 = 2- 
( benzyl) benzoyl; R 11 = -CH3 



Example 

NO. 


.1 


.2 


.3 


70.1 


-C(=0)C02H 


-C(=0)OCH 2 CH2- 
NHCbz 


-C(=05 0CH2CK 2 ~ 
NH2 


70.2 


-C(=O)0CH3 HCL 


-C{=0)OCH3 free 
base 


-CUO)CH 3 


70.3 


-CH 2 OH 


-CH 2 OH; X = 
-CH2NHCbz 


-C{=0)OH; X = 
-CH 2 NHCb2 


70.4 


-C(OH> {OCH3)- 

C(=:0)OCH3 


-C(=0)NHNH 2 





Table 71 

Formula I: A = See Table below; X = -CH2NH2? R 3 = 2-(2- 
trifluoromethylbenzyl) benzoyl; R 11 = -CH3 



Example 
No. 


.1 


.2 


.3 


71.1 


-C(=0)CO 2 H 


-C{=0)OCH 2 CH 2 - 
NHCbz 


-C(=0)OCH 2 CH 2 ~ 
NH 2 


71.2 


-C(=0)OCH 3 HCL 


-C{=0)OCH3 free 
base 


-C(=0)CH 3 


71.3 


-CH 2 OH 


-CH 2 OH; X = 

-CH^NHCbz 


-C (=0)0H; X = 
-CH?NHCbz 


71. 4 


-C(OK) (OCH3)- 
C(=0)OCH 3 


-C<=0)NHNH 2 
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Table 72 



Formula I : A = -B(OH) 2 ; X = See Table below; R 3 
hydrocinnamoyl; R 11 = -N(CH 3 )2 



Example 

NO. 


.1 


,2 


.3 


72.1 


-NH2 


-twrHUNHlH 


-CH2NH2 


72,2 


-CH?NHC ( -NH ) NH2 _ 


-NHC (=NH) NH? 





Table 73 

Formula I; A = -B (pinanediol) ; X = -CH 2 NH 2 ; R 3 
-C(=0)CH 2 CH 2 C0 2 H; R 11 = See Table below 



Example 
No. 


.1 


.2 


.3 


73.1 


-CH? (m-PhCF3) 


-CH 2 (m-PhCH3> 





Table 74 

Formula I: A = -B (pinanediol ) ; X 
Table below; R u = -CH3 



= -NHC(=NH)NH 2 ; R 3 = See 



Example 
No- 


• 1 


.2 


.3 


74.1 


2- (benzyl) - 


2- (benzyl) - 


2- (pyrrol-1- 




benzyl 


benzyl; R 11 = 


ylmethyl) benzyl 






-c(=OT CH 




74.2 


2-(2- 

methylbenzyl)- 
benzovl 


3- (3~trifluoro- 
methylbenzyl) - 
benzoyl 


3-(3- 

chlorobenzyl) - 
benzoyl 



* 
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74.3 


2- (2-cyano- 








benzvl) benzoyl _ 







Table 75 

Formula I: A - -B(OH) 2 ; * 

below; R 11 = -CH3 



= -NHC i =NH ) NH 2 ; R 3 = See Table 



Example 

No. 


-1 


.2 


.3 

< 

t 




75.1 


2- (benzyl) - 
benzyl. 


2- (benzyl)- 
benzyl; R 11 = 
-CC=0)CH 


2- (pyrrol-1- 
ylmethyl ) benzyl 


( 


75.2 


2-(2- 

methylbenzy 1 ) - 
benzoyl 


3- ( 3-trif luoro- 
methylbenzyl) - 
benzoyl 


3-(3- 

chlorobenzyl) ~ 
benzoyl 




75.3 


2- (2-cyano- 
benzvl ) benzoyl 








Table li 


■ 






Formula I: A = -B(OH) 2 ; X * -CH 2 NHC ( =NH ) H ; R 3 = See Table 
below; R 11 = -cyclopropyl 


( 


Example 
No. 


.1 


.2 


.3 




76.1 


hvdr oc innamov 1 


-C(=0)CH 2 QPh 


-C(=0)CH2SPh 





Table 77 



Formula I: A = -B(pinanediol) 7 X 
Table below; R 11 = -cyclopropyl 



= -CH 2 NHC ( =NH ) H ; R 3 = See 



3NS0OCI0: <WO 9509634 A 1J_> 



SUBSTITUTE SHEET (RULE 26) 



■ 



WO 95/09634 



PCTOJS94/11280 



Example 
No. 


.1 


.2 


.3 


77.1 


hvdrocinnamoyl 


-C (=O)CH90Ph 


-C(^0)CH 2 SPh 



Table 78 

Formula I: A = -B(OH) 2 ; X 
Rii = -cyclopropyl 



= -CH 2 NH 2 ; R 3 = See Table below; 



Example 
No. 



.1 




-e(=O)CH>0Fh 



-C(=0)CH2SPh 



Table 79 

Formula I: A ■ -B (pinanediol) ; X 
below; R 11 = -cyclopropyl 



=: -CH2NH2; R 3 = See Table 



Example 
No. 


* 1 


.2 


.3 


79.1 


hvdroc innamovl 


-C(«O)CH20Ph 


-C(=Q)CH^SPh 
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yr.il itv 

The compounds which are described in the present 
invention represent a novel class of potent, reversible 
5 inhibitors of trypsin-like enzymes . Trypsin-like 
enzymes are a group of proteases which hydrolyzed 
peptide bonds at basic residues liberating either a C- 
terminal arginyl or lysyl residue. Among these are 
enzymes of the blood coagulation and fibrinolytic 

10 system required for hemostasis. They are Factors II, 
X, VII, IX, XII, kallikrein, tissue plasminogen 
activators, urokinase-like plasminogen activator, and 
plasmin. Enzymes of the complement system, acrosin 
(required for fertilization}, pancreatic trypsin are 

15 also in this group. Elevated levels of proteolysis by 
these proteases can result in disease states. For 
example, consumptive coagulopathy, a condition marked 
by a decrease in the blood levels of enzymes of both 
the coagulation system, the fibrinolytic system and 

20 accompanying protease inhibitors is often fatal. 

Intervention by a synthetic inhibitor would clearly be 
valuable. More specifically, proteolysis by thrombin 
is required for blood clotting. Inhibition of thrombin 
results in an effective inhibitor of blood clotting. 

25 The importance of an effective inhibitor of thrombin is 
underscored by the observation that conventional 
anticoagulants such as heparin (and its complex with 
the protein inhibitor, antithrorobin III) are 
ineffective in blocking arterial thrombosis associated 

30 with myocardial infractions and other clotting 

disorders. However, a low molecular weight thrombin 
inhibitor, containing a different functionality, was 
effective in blocking arterial thrombosis (Hanson and 
Harker, Proc. Natl. Acad. Sci . U.S.A. 85, 3184 (1988), 

35 Therefore, we have chosen to demonstrate utility of 
compounds in the inhibition of thrombin, both as in 

3 h<r 



( 
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buffered solutions and in plasma. Specifically, the 
compounds have utility as drugs for the treatment of 
diseases arising from elevated thrombin activity such 
as myocardial infarction, and as reagents used as 
•5 anticoagulants in the processing of blood to plasma for 
diagnostic and other commercial purposes. 

Compounds of the present invention are expected to 
be effective in the control of aberrant proteolysis and 
a number of accompanying disease states such as 
10 inflammation, pancretitis, and heritary angioedema. 

The effectiveness of compounds of the present 
invention as inhibitors of blood coagulation proteases 
was determined using purified human proteases and 
synthetic substrates following procedures similar to 
15 those described in Kettner et al . (1990). 

For these assays, the rate of enzymatic (thrombin. 
Factor Xa, and Factor Vila) hydrolysis of chromogenic 
substrates (S2238 (H-D-Phe-Pip-Arg-pNA) , S2222, and 
S2288. respectively; Kabi Pharmacia, Franklin, OH) was 
20 measured both in the absence and presence of compounds 
of the present invention. Hydrolysis of the substrate 
resulted in the release of pNA, which was monitored 
spectrophotometrically by measuring the increase in 
absorbance at 405 nM. A decrease in the rate of 
25 absorbance change at 405 nm in the presence of 

inhibitor is indicative of enzyme inhibition. The 
results of this assay are expressed as inhibitory 

constant, Kj . 

Thrombin and Xa determinations were made in 0.10 M 

30 sodium phosphate buffer. pH 7.5, containing 0.20 M 

NaCl, and 0.5 % PEG 8000. Vila determinations were . 
made in 0.05 M tris buffer, pH 7.6, containing 0.10 M 
NaCl, 4 mM CaCl2, and 0.1% bovine serum albumin. The 
Michaelis constant, Km, for substrate hydrolysis was 

35 determined at 25 °C using the method -of Lineweaver and 
Burk . 

c3 11 
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Values of Ki were determined by allowing 0.2 - 0.5 
nM human thrombin or human factor Xa (Enzyme Research 
Laboratories, South Bend. IN) , or 50 nM human factor 
Vila (BiosPaciric, Emeryville, CA) react with the 
5 substrate (0.20 mM - 1 mM) in the presence of 

inhibitor. Reactions were allowed to go for 30 minutes 
and the velocities {rate of absorbance change vs time) 
were measured in the time frame of 25-30 minutes. The 
following relationship was used to calculate Ki values. 

10 v 0 -vs 1 



Ki (1 + S/Km) 



where : 

15 v D is the velocity of the control in the absence 

of inhibitor; 
v s is the velocity in the presence of inhibitor; 

I is the concentration of inhibitor? 
Ki is the dissociation constant of the enzyme: 
20 inhibitor complex; 

S is the concentration of substrate; 
Km is the Michaelis constant. 



Using the methodology described above, 
25 representative compounds of this invention were 

evaluated and found to exhibit a Ki of less 500 pM 
thereby confirming the utility of compounds of the 
" invention as effective inhibitors of human blood 
coagulation proteases . The results of these assays are 
30 summarized in Table 80, where +++ indicates a Ki < 500 
nM; indicates a Ki < 50,000 nM? and + indicates a 
Ki 500,000 < nM; - indicates inactive. 

Table 80. Ki values for inhibition of Serine 
35 Proteases by compounds of the present invention. 
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76.1.1 +++ NT NT NT 

77.1.1 + + + NT NT NT 

78.1.2 +++ NT NT +++ 

78.1.3 +++ NT NT +++ 

79.1.2 +++ NT NT +■•■+ 

79.1.3 +++ NT NT +++ 
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WHAT IS CLAIMED IS: 



10 



15 



20 



25 



1. 



A compound of formula (I) *• 

R 4 O 



•N 



■N — CH— A 



I 



11 



H 



(I) 



or a pharmaceutical^ acceptable salt, hydrate or 
prodrug thereof , wherein: 



B.1 is 
a) 
b) 

c) 



-<Ci-Ci2 alkyl) -X, 
-(C1-C12 alkenyl) -X, or 



— (CH2) 




(CH 2 ) p X 



X is 



a 
b 
c 
d 
e 
f 

g 
h 

* 

X 

* 

3 

) 



halogen , 
-CN, 
-N0 2 , 
-CF 3 . 

-NH 2 , 

-NHOR 2 , 
-NHC(=NH)R 2 , 

-NHC ( =NH ) NHOH , 
-NHC ( =NH ) NHNH2 
-NHC ( =NH ) NHCN , 
-NHC(=NH)NHR 2 , 



j) -NHC ( =NH ) NHCOR 2 , 
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k) -C(=NH)NHR 2 ' 

1) ~C(=NH)NHCOR 2 ' 

m) -C{=0)NHR 2 , 

n> -C02R 2 , 

5 o) -OR 2 1 

p) -OCF3, 

d) -S<0) r R 2 > 

r) -SC(=NH)NHR 2 , or 

s) -SC(=NH)NHC(=0)R 2 ; 

10 

R 2 is 

a) hydrogen, or 

b) Ci~C 4 alkyl; 

15 R 3 is 

a) -C(=0)-aryl, 

b) -C < =0} - <CH 2 ) P -CR 6 R 7 - (CH 2 ) q-aryl . 

c) -C(=0) - {C2-C5 alkenyl >-aryl, 

d) -C{=0)-W-CR 8 R 9 -aryl, with the proviso that W 
20 cannot be a bivalent oxygen atom, 

e} -C(=0)-CR 8 R 9 -W-(CH 2 )r-aryl f with the proviso 

that W cannot be -NR 4 - or -NC(=0)R 4 -, 
f ) -C (=0) -heteroaryl, 

g> -C(=0)-(CH 2 ) p -CR 6 R 7 -(CH2)q-heteroaryl / 
25 h) -C<=0)-(C 2 -C 5 alkenyl} -heteroaryl, 

i ) -C<=0) -W-CR a R 9 -het er oary 1 , 

j) ^C(«0)-CR 8 R 9 -W-(CH 2 )r-heteroaryl, with the 

proviso that W cannot be -NR 4 - or -NC<=0>R 4 

k) -C{=0) -heterocycle, 
30 1) -.c(=0)-{CH 2 ) p -CR 6 R 7 -(CH 2 )q-Heterocycle, 

m) -C(-O) - (C 2 -Cb alkenyl) -he terocycle, 
n) -C (=0) -W-CR 8 R 9 -heterocycle, 
o) -C(=0)-CR B R 9 -W- (CH 2 ) r -heterocycle, with the 
proviso that W cannot be -NR 4 - or -NCOR 4 -, 
35 p) -C(=0)-<CH2) t-adamantyl, 
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q) 

r) 

s> 



•C(=0)-(CH2)t-{C5-C 7 cycloalkyl), 
.C(=0)-(CH2)fW-{C 5 -C-? cycloalkyl) , 



O 

1 _ HorR 



(CH 2 )i-ary', wherein aryl is 
limited to phenyl, 



10 



t) 



u) 



O 



*CH 2 ) p -W-(CH 2 ) q -aryl ? wherein aryl 

is limited to phenyl. 




\H or R 13 



S-H or R t3 



v) 




» 
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W) 



5 x) 




with the proviso that R 13 cannot be -N{Ci-C4 
alkyl)2 when A is -C(=0)R 14 , 

10 y) 



z> 




15 

aa) 
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t 



5 

cc) 

o 




ee) 
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10 



II - H or R 13 




CH=CH-aryl W herein aryl is limted 
to phenyl; 

jj) -(CtsOJ-fCR^-NR^'Jv-R 11 ? 

kk) - <C ( =0) - ( CR 8 R 9 ) -NR 11 ' ) v-C ( =0) R 11 ; 

11 ) - (C ( =0) - (CR B R 9 ) -NR 11 ' ) v-C ( =S ) R 11 ; 



mm) 



o R ,8 b 1b o 

R 20 



nn) 



o R 1B R 1B o 

R 20 f 



oo) -C(=0)-(CR 8 R 9 )-NHS(0) r R 8 ; 
PP) 




15 qq) 



(CH 2 ) t -heteroaryl ? Qr 



O 

H or R 13 

TcH 2 ) p -W-(CH 2 ) q -heteroaryl 



R 4 and R 5 are independently selected at each occurrence 
from the group consisitng of: 

38i 
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a} hydrogen, 

b) C1-C4 alkyl, 

c) -{C1-C4 alkyl )-aryl, or 

d) C5-C7 cycloalkyl; 

5 

R 6 , R 7 , R 8 and R 9 are independently selected at each 
occurrence from the group consisting of: 

a ) hydrogen , 

b) C1-C4 alkyl, 
10 c) C1-C4 alkoxy, 

d) aryl, 

e) - (C1-C4 alkyl) -aryl, 

f) (C1-C4 alkyl) -heterocycle, 

g) -O-aryl, 

15 h) - (CH2>p-C02R 4 , 

i) R 6 and R 7 can be taken together to form a (C2~ 

C7 ) alkyl , or 
j) R 8 and R 9 can be taken together to form a (C2- 
C7) alkyl; 



20 



.10 



IS : 

phenyl, wherein phenyl is optionally substituted 
with one to three substituents selected from the 
group consisting of halogen, C1-C4 alkyl, C1-C4 
25 alkoxy, C7-C15 alkylaryl, C7-C15 alkoxyaryl, 

methylenedioxy, -N02, -CF3, -SH, -S (O) r ~ (C1-C4 
alkyl), CN f -OH, -NH2, -NH {C1-C4 alkyl) , -N(Ci-C 4 
alkyl )2, -NHCOR 4 , - (CH2 )p-C02R 4 ; 

30 R 11 is: 

a) C1-C4 alkyl, 

b) C3-C6 cycloalkyl, 

c) -OR 4 , 

d) -NR* 5 R 16 , 

35 e) -NC(=0)R 15 R 16 , 

f) -NR 15 C(=0)OR 4 , 

39° 
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g) aryl, 

h) -{C1-C4 alkyl) -aryl, 

i) heteroaryl, 

j) -(C1-C4 alkyl ) -heteroaryl , 

k) -{C1-C4 alky 1 ) -CO2R 4 • 

1) heterocycle, 

m) -(C1-C4 alkyl) heterocycle, 

n) 



10 o) 



P) 



q> 




99/ 



9609834A1J > 
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r3 and R 11 , when taken together to form a ring bonded 
to the nitrogen: 
a) 



V 

X 



(CH2) q (CHj)p <CH2) f -| 




HorR 13 



b) 



II ,o 



!-(CH2) 




H or R' 3 



10 



c) 



u 



(CHa), 



;~(CH 2 )p 




Hor R 



13 



d) 



99 
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Hor 



13 



•ccKCHgV 




-CO(CH 2 )p 




10 



15 



20 



25 



R« and R 11 can also be taken together to form -(CH2>2-; 

rH' is independently selected at each occurrence from 
the group consisting of : 



a) 


hydrogen ; 


b) 


C1-C4 alkyl 


c) 


-OR 4 


d) 


~NR 15 R 16 

* 


e) 


-NC(=0)R 15 R 16 


f ) 


-NR 15 C(=0)OR 4 


a) 


aryl, 


h) 


-(C1-C4 alkyl) -aryl, 


l) 


heteroaryl , 


3) 


-<Ci-C4 alkyl) -heteroaryl, 


k) 


-(C1-C4 alkyl) -C0 2 R 4 ' 


1) 


heterocycle, 


m) 


-{C1-C4 alkyl ) heterocycle, 



Ri3 i s independently selected at each occurrence from 
the group consisting of: 
hydrogen 

b) halogen, 

c) C1-C4 alkyl, 

d) C1-C4 alkoxy, 

e) methylenedioxy, 

f) -NO2, 

g ) -CF3 , 
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h) -SH, 

i) -S(0) r -(Ci-C4 alkyl) , 
j) -CN, 

k) -OH, 
1) -NH2. 

m) -NH(C 1 -C4 alkyl) , 
n) -N(Ci-C4 alkyl) 2 » 
o) -NHC<=0)R 4 , or 
p) -{CH2)p-C02R 4 ; 



10 



E.l 4 is: 

a) -CF3,. 

b) -CHF2, 

c) -CH2F, 
15 d) -CH2C1, 

e) -C(=0)OR 4 , 

f) -C{=0)NR l5 R 16 , 

g) -C(=0)R 4 , 

h) -C(»O)C0OR 4 , 

20 i) -C(=O)C(=0)NR 15 R 16 , 

j) -C(=O)C(=0)R 4 . 

k) -CY 3 Y 4 COOR 4 , 

1) -CY 3 Y 4 C(=0)NR 15 R 16 . or 

m ) - C y3 y 4c(=0)R 4 j 

25 

r!5 an a r!6 are independently selected at each 
occurrence from the group consisting of: 

a ) hydrogen , 

b) C1-C4 alkyl, 

30 c) -(C1-C4 alkyl) -aryl, 

d) C5-C7 cycloalkyl, or 

e) phenyl, unsubstituted or substituted by R 13 ? 

r!5 an d r16 taken together to form a ring can also 
3 5 include : 

a) 



960963<A1 J » 



SUBSTITUTE SHEET (RULE 26} 



WO 95/09634 



PCT/US94/1 1280 



r~\ 

:-n w 




, or 



b) 



N (CH 2 ) n 



5 R 17 is: 

a) hydrogen, 

b) C1-C4 alkyl, 

c ) ary 1 , 

d) -{C1-C4 alkyl) -aryl, or 
10 e) C5-C7 cycloalkyl; * 

R 18 is: 

a ) hydrogen , 

b) -(C1-C5) alkyl, or 
15 c) -(C1-C5} haloalkyl, 

d) -(C1-C5} alkoxy; 

R 19 is: 

a) hydrogen, 
20 b) -(C1-C5) alkyl, 

c) halo, or 

d) -{C1-C5) haloalkyl, 

e) ~N02, 

f) -NR 4 R 5 ' 

25 g) -CN, 

h) MC1-C5) alkoxy; 

R 20 is 

a) hydrogen; or 
30 b) -N 2 with amine protecting; 
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A is : 



a) -BYiY 2 , or 

b) -C{=0)R 14 , 

c) C(OH) R 14 R 18 



W is 



10 



a) -O, 

b) -S(0) r -, 

c) -NR 4 -, or 

d) -NC(=0)R 4 -; 



Y 1 and Y 2 are 

a) -OH, 

b) -F, 

15 c) -NR 4 R 5 , 

d) Ci-Ca alkoxy, or 

when taken together Y 1 and Y 2 form; 

e) a cyclic boron ester where said chain or ring 

contains from 2 to 20 carbon atoms and, 
20 optionally, 1-3 heteroatoms which can be N, 

S, or O, 

f ) a cyclic boron amide where said chain or ring 

contains from 2 to 20 carbon atoms and, 
optionally, 1-3 heteroatoms which can be N, 

25 S, or O, 

g) a cyclic boron amide-ester where said chain or 

ring contains from 2 to 20 carbon atoms and, 
optionally, 1-3 heteroatoms which can be N, 
S, or 0; 

30 

Y 3 and Y 4 are 

a) -OH or 

b) -F; 

35 n is 0 or 1; 
p is 0 to 3? 
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q is 0 to 4; 

r is 0 to 2; 

t is 1 to 3; 

v is 1 to 17; 



wherein aryl is defined as phenyl, fluorenyl, biphenyl 
and naphthyl. which may be unsubstituted or include 
optional substitution with one to three substituents; 

L0 heteroaryl is 2-, or 3-, or 4-pyridyl; 2-or 3-furyl; 2- 
or 3-benzofuranyl; 2-, or 3-thiophenyl; 2- or 3- 
ben Z o[b]thiophenyl; 2-, or 3-, or 4-quinolinyl ; 1-, or 
3- or 4-isoquinolinyl; 2- or 3-pyrrolyl; 1- or 2- or 
3-'indolyl; 2-, or 4-, or 5-oxazolyl; 2-benzoxazolyl ; 

15 2- or 4- or 5-imidazolyl ; 1- or 2- benzimidazolyl ; 2- 
or 4- or 5-thiazolyl; 2-benzothiazolyl ; 3- or 4- or 5- 
isoxazolyl; 3- or 4- or 5-pyrazolyl; 3- or 4- or 5- 
isothiazolyl ; 3- or 4-pyridazinyl ; 2- or 4- or 5- 
pyrimidinyl; 2-pyrazinyl; 2-triazinyl; 3- or 4- 

20 cinnolinyl; 1-phthalazinyl; 2- or 4-quinazolinyl; or 2- 
quinoxalinyl ring; said ring(s) may be unsubstituted or 
include optional substitution with one to three 
substituents . 

25 heterocycle is tetrahydroisoquinoline, 
tetrahydroquinoline , tetrahydrof uran , 
tetrahydrothiophene, piperidine, piperazine, 
morpholino; said ring(s) may be unsubstituted or 
include optional substitution with one to three 

30 substituents. 

the substituents that may be attached to the aryl, 
heteroaryl and heterocycle ring(s) may be independently 
selected at each occurrence from the group consisting 

3 5 o f m 

halogen, C1-C4 alkyl, Ci-C 4 alkoxy, methyl enedioxy. 
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-N0 2 , -CF 3 , -SH, -S(0) r -<Ci-C4 allcyl), CN, -OH, -NH 2 , 
-NH(Ci-C 4 alkyl). -N(C X -C 4 alkyD2. -NHC(=0)R4, -(CH 2 )p- 
C0 2 R 4 , Phenyl which may be unsubstituted or substituted 

with R 13 . 



2. A compound of claim 1 wherein: 
A is -ByJ-Y 2 ; 

heteroaryl is 2-, 3-, or 4-pyridyl; 2-, or 3-furyl; 2-, 
or 3-thiophenyl; 2-, 3-, or 4-guinolinyl ; or 1-, 3-, or 
4-isoquinolinyl which may be unsubstitued or include 
optional substitution with one to three substituents; 

heterocycle is 1-, 3-, or 4-tetrahydroisoquinolinyl, 2- 
or 3-pyrrolidinyl, and 2-, 3- or 4-piperidinyl which 
may be unsubstituted or include optional substitution 
with one to three substituents. 



3 . A compound of claim 2 selected from the group 
consisting of: 

Hydrocinnamoyl- [N - (Phenethyl) -Gly] -boroOrn-C10H16 HCl 
25 Hydrocinnamoyl- IN- { Phenethyl ) -Gly] -boroOrn (CH=NH) - 

C10H16 HCl 

Hydrocinnamoyl - [N- (Phenethyl) -Gly) -boroOrn (CH=NH) -OH 
HCl 

Hydrocinnamoyl - [N- {Phenethyl ) -Gly] -boroArg (CH3 ) -C10H16 
30 HCl 

Hydrocinnamoyl- IN- (N(CH3) 2 ) -Gly] -boroLys-C10Hl6 HCl 
Hydrocinnamoyl- [N- (N(CH3)2) -Gly] -boroLys-OH HCl 
Hydrocinnamoyl- IN- <N(CH3) 2) -Gly] -boroOrn-C10H16 HCl 
Hydrocinnamoyl- [N- <N(CH3) 2 ) -Gly] -boroOrn (CH=NH) -C10H16 
35 HCl 

Methanesulf onyl-Sar- (N- (Phenethyl) -Gly] -boroLys-C10H16 

■ * 
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HCl 

Methanesulf onyl-Sar- {N- (Phenethyl) -Gly] -boroLys-OH HCl 
Methanesulf onyl -Gly- [N- ( Phenethyl ) -Gly] -boroLys-ClOH16 

HCl 

5 Hydrocinnamoyl- [N- (3- (Trif luoromethyl) -Phenethyl ) -Gly] - 
boroLys~C10H16 HCl 
Hydrocinnamoyl- [N- <3- [Trif luoromethyl) -Phenethyl ) -Gly] - 

boroLys-OH HCl 
Hydrocinnamoyl- [N- {3- (Methyl > -Phenethyl ) -Gly] -boroLys- 

10 C10H16 HCl 

Hydrocinnamoyl- [N- (3- (Methyl) -Phenethyl) -Gly] -boroLys- 

OH HCl 

Succinyl- [N- (3^ (Methyl) -Phenethyl) -Gly] -boroLys-ClDH16 
HCl 

15 Hydrocinnamoyl- [N- {2,2- (Dimethyl) -Phenethyl) -Gly] - 

boroLys-OH HCl 
Hydrocinnamoyl- [N- (2- (Cyclopropyl) -Phenethyl) -Gly] - 

boroLys-C10Hl6 HCl 
Hydrocinnamoyl- [N- (2- (Cyclopropyl) -Phenethyl) -Gly] - 
20 boroLys-OH HCl 

Hydrocinnamoyl- (N- (2- (Cyclopropyl) -Phenethyl) -Gly] - 

boroOrn(CH=NH)-OH HCl 
Hydrocinnamoyl- [N- {2,2- (Diethyl ) -Phenethyl ) -Gly] - 
boroLys-C10H16 HCl 
25 Hydrocinnamoylr-Sar-Lys (C (=0) -C(=0) -OH) 

(2- (2-Cyano) -Thiophenyl) -Benzoyl-Sar-boroGly [CH2 ) 3-Br] - 
C10H16 

(2- (2-Cyano) -Thiophenyl) -Benzoyl-Sar-boroGly [CH2) 4) - 
Br] -C10H16 

30 (2- (2-Cyano) -Thiophenyl ) -Benzoyl -Sar-borolrg -CI 0H16 HBr 
(2- (2-Cyano) -Thiophenyl > -Benzoyl-Sar-boroGly (CH2 ) 3-N3] - 
C10H16 

(2- (2-Cyano) -Thiophenyl) -Benzoyl -Sar-borohomoIrg-ClOHl 6 
HBr 

35 ( 2 - ( 2 -Cyano ) -Thiophenyl ) -Benzoyl - Sar-boroGly [CH2 ) 4 ) - ' 

N3J-C10H16 
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(2- (2-Cyano) -Thiophenyl ) -Benzoyl -Sar-boroOrn-C10H16 HCl 
(2- (2-Cyano) -Thiophenyl) -Benzoyl -Sar-borohomoArg-C10Hl6 

HCl 

<2~ (2-Cyano) -Thiophenyl) -Benzoyl-Sar-boroArg-Cl0H16 HCl 
5 (2- (2-Cyano) -Thiophenyl) -Benzoyl-Sar-boroOrn (CH=NH) - 
C10H16 HCl 

J (2 _ ( 2-Cyano) -Thiophenyl) -Benzoyl-Sar-boroLys (CH=NH) - 

C10H16 HCl 

2-Benzyl-(N-Benzyl)-Sar-boroLys-C10H16 HCl 
10 2-Thiophenyl-Benzoyl-Sar-boroLys (CH=NH) -C10H16 
2- (Thiophenyl) -Benzoyl -Sar-borolrg-ClOHl 6 HBr 
2- (Thiophenyl) -Benzoyl-Sar-boroOrn-Cl0Hl6 HCl 
" 2- (Thiophenyl) -Benzoyl-Sar-boroOrn <CH=NH) -C10H16 HCl 
Pinanediol N- {N-methyl-N- [2- (Thiophenyl ) -Benzoyl) Sar} - 
15 i-amido-5-thiocyanacobutane boronate 

{ 2- 1 2 -Cyano ) -Thiophenyl ) -Benzoyl -Sar-boroLys-ClOHl 6 HCl 
Acetyl -Gly [N- (2- (Benzyl) -Benzyl) ] -boroLys-C10Hl6 HCl 
Pinanediol N- {N-methyl-N- [2- ( pyrrol -1-ylme thy 1) - 

Benzyl ) glycyl ) -1 -amido-5 -aminopentaneboronate . 
20 hydrochloride salt 

N- {N-methy 1 -N- [2 - (pyrrol-l-ylmethy 1 ) -Benzyl ) glycyl } -1- 
amido-5-aminopentaneboronic acid, hydrochloride 
salt2 - ( 2- ( Trif luoromethyl ) -Benzyl ) -Benzoyl-Sar- 

Lys-C(=0)-NHNH2 2 HCl 

25 2- (Benzyl) -Benzoyl-Sar-Lys-C (=0) -NHNH2 2 HCl 

[3- (Trif luoromethyl) -Benzyl) -Benzoyl~Sar-boroLys-C10Hl6 

HCl 

3 - (3- (Chloro) -Benzyl ) -Benzoyl-Sar-boroLys-C10H16 HCl 
Hydrocinnamoyl-Sar-Lys < Z ) -C { =0) -O- (CH2 ) 2 -NH ( Z) 
30 Hydrocinnamoyl-Sar-Lys-C(=0)-0-(CH2)2-NH2 2 HCl 

Hydrocinnamoyl-Sar-Lys ( Z ) -C ( =0) -OCH3 
Hydrocinnamoyl-Sar-Lys-C(=0)-OCH3 HCl 

Hydrocinnamoyl-Sar-Lys-C { =0> -CH3 HCl 
Hydrocinnamoyl-Sar-Lys ( Z) -H 
35 Hydrocinnamoyl-Sar-NHCH (CH20H) (CH2 ) 4-NH ( Z) 
Hydrocinnamoyl~Sar~NHCH(CH20H) (CH2) 4-NH2 

2or 
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Hydrocmnamoyl-Sar-LyslOUOH) (OCH3 ) -C ( =0) -OCH3 ] HCl 
Hydrocinnamoyl- [N- {CyclopropyU -Gly] -boroOrn-C10Hl6 HCl 
Hydrocirmamoyl- [N- (Cyclopropyl ) -Gly J -boroLys-OH HCl 
Hydrocinnamoyl- [N- (Cyclopropyl ) -Gly] -boroOm (CH=NH> -OH 
5 HCl 

Hydrocinnamoyl- [N- {Cyclopropyl ) -Gly] -boroOm (CH=NH) - 
C10H16 HCl 

Hydrocinnamoyl- [N- (Cyclopropyl ) -Gly] -boroLys <CH=NH) - 
C10H16 HCl 

10 Hydrocinnamoyl - [N- (Cyclopropyl) -Gly] -boroLys (CH=NH) -OH 

HCl 

Phenoxyacetyl- [N- (Cyclopropyl) -Gly] -boroLys -C10H1 6 HCl ( 
Thiophenacetyl- tN- (Cyclopropyl) -Gly] -boroLys-C10H16 HCl 
Phenoxy acetyl- (N- (Cyclopropyl) -Gly] -boroLys -OH HCl 
15 Thiophenacetyl- [N- (Cyclopropyl ) -Gly] -boroLys -OH HCl 
Hydrocinnamoyl- [N- (N- (Methyl ) -Phenyl ) -Gly] -boroLys- 
C10H16 HCl 

Hydrocinnamoyl- [N- (N- (Methyl) -Phenyl) -Gly] -boroLys-OH 
HCl 

20 Hydrocinnamoyl - [N- (N- (Methyl ) -Benzyl ) -Gly) -boroLys - 

C10H16 HCl 

Glutaryl- [N- (Phenethyl) -Gly) -boroLys-OH HCl 
Glutaryl (3. 3 -Dimethyl) - [N- < Phenethyl) -Gly] -boroLys- 
C10H16 

25 Methyl Glutaryl (3 , 3 -Dimethyl) - [N- (Phenethyl) -Gly] - 

boroLys -CI 0H1 6 HCl 
Glutaryl (3, 3 -Dimethyl) - [N- (Phenethyl) -Gly] -boroLys -OH 
Methyl Glutaryl (3 , 3-Dimethyl) - [N- (Phenethyl) -Gly] - 

boroLys -OH HCl 
30 Boc-Asp- (N-( Phenethyl) -Gly] -boroLys-C10Hl6 

Boc-Glu- [N- ( Phenethyl ) -Gly] -boroLys-C10Hl6 
Boc-Glu(OCH3) - [N- (Phenethyl) -Gly] -boroLys -C10H16 HCl 
Boc-Glu- [N- (Phenethyl) -Gly ] -boroLys-OH 
Hydrocinnamoyl- [N- (N- (Methyl) -Benzyl) -Gly] -boroLys-OH 

35 HCl 

Methanesylfonyl-Gly- [N- (N- (Methyl) -Benzyl) -Gly] - 
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boroLys-C10H16 HCl 
Methanesul£onyl-Gly- [N- (N- (Methyl) -Benzyl) -Gly] - 

boroLys-OH HCl 
Hydrocinnamoyl- [N- (Succinyl) -Gly] -boroLys-ClOHlfi 
5 Hydrocinnamoyl- [N- (Methyl Succinyl) -Gly) -boroLys-C10H16 
HCl 

Succinyl- IN- ( Phenethyl) -Gly] -boroLys-OH 
Methyl Succinyl- [N- (Phenethyl) -Gly) -boroLys-OH HCl 
Glutaryl- IN- (Phenethyl) -Gly) -boroLys-C10Hl6 
10 Methyl Glutaryl- [N- (Phenethyl) -Gly] -boroLys-C10Hl6 HCl 
Methyl Glutaryl- IN- (Phenethyl) -Gly] -boroLys-OH HCl 
[N- ( -C (O) (CH2) 2Ph) -N- (CH 2 CH 2 Ph) 1 -Gly-boroLys-OH 
fN- { -C (0) (CH 2 ) 2Ph) -N- (CH 2 C (CH 3 ) 2 Ph> ] -Gly-boroLys-OH 
IN- (-C IO) (CH 2 ) 2 Ph) -N- (CH 2 C (ethanediyl ) Ph) ] -Gly-boroLys- 
15 OH 

Hydrocinnamoyl- IN- (2- (Cyclopropyl) -Phenethyl ) -Gly] - 

boroArg-C10H16 HCl 
Hydrocinnamoyl- IN- (2- (Cyclopentyl) -Phenethyl) -Gly] - 

boroLys-C10H16 HCl 
20 (2- (2-Cyano) -Thiophenyl) -Benzoyl-Sar-boroArg-OH HCl 
Hydrocinnamoyl- [N- (2,2- (Dimethyl) -Phenethyl ) -Gly ] - 

boroLys-C!0H16 HCl 
Hydrocinnamoyl- [N- (2,2- (Dimethyl) -Phenethyl ) -Gly ] - 

boroOrn-C10Hl6 HCl 
25 Hydrocinnamoyl- [N- (2,2- (Dimethyl) -Phenethyl ) -Gly) - 

boroLys-OH HCl 
Hydrocinnamoyl- [N- (2, 2- (Dimethyl ) -Phenethyl) -Gly] - 

boroArg-C10H16 HCl 
Hydrocinnamoyl- [N- (2,2- (Dimethyl) -Phenethyl ) -Gly] - 
30 boroOrn(CH=NH)-C10Hl6 HCl 

Hydrocinnamoyl - [N- (2,2- (Dimethyl) -Phenethyl) -Gly] - 

boroArg-OH HCl 
Hydrocinnamoyl- [N- (2 , 2- (Dimethyl) -Phenethyl) -Gly] - 

boroOm(CH=NH)-OH HCl 
35 Hydrocinnamoyl - [N- (2 , 2 - (Dimethyl) -Phenethyl ) -Glyl - 

boroOrn-ClOH16 HCl 
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Hydrocinnamoyl- [N- (2,2- (Dimethyl) -Phenethyi ) -Gly] - 

boroLys-C10Hl6 HCl 
Hydrocinnamoyl- {N- [2- (3, 5-dimethylphenyl ) -ethyl] -Gly}- 

boroOrn-ClOH16 HCl 
5 Hydrocinnamoyl- {N- [2- (3 , 5-dimethylphenyl ) -ethyl] -Gly) - 
boroLys-C10H16 HCl 
Hydrocinnamoyl- {N- [2, 2- (Dimethyl ) -2- (3 , 5- 

dimethylphenyl) -ethyl] -Gly) -boroArg-C10H16 HCl 
Hydrocinnamoyl- (N- [2 , 2- (Dimethyl ) -2- (3 , 5- 
10 dimethylpheny 1 ) -ethyl] -Gly }-boroOrn(CH=NH) -C10H16 

HCl 

Hydrocinnamoyl- {N- [2- (3, 5-dimethylphenyl) -ethyl] -Gly} - 

boroArg-C10H16 HCl 
Hydrocinnamoyl- {N- [2- (3 , 5-dimethylphenyl ) -ethyl] -Gly) - 
15 boroOm(CH=NH) -C10H16 HCl 

Hydrocinnamoyl- (N- (Cyclohexyl ) -Gly] ~boroLys-C10H16 HCl 
Hydrocinnamoyl- [N- (Cyclopropyl ) -Gly] -boroLys-C10Hl6 HCl 
Hydrocinnamoyl- [N- (Cyclohexyl) -Gly] -boroLys-OH HCl 

20 4. A pharmaceutical composition comprising a 

pharmaceutical^ suitable carrier and a therapeutically 
effective amount of a compound of claim 1. 

5. A pharmaceutical composition comprising a 

25 pharmaceutical^ suitable carrier and a therapeutically 
effective amount of a compound of claim 2. 

6. A pharmaceutical composition comprising a 
pharmaceutical ly suitable carrier and a therapeutically 

30 effective amount of a compound of claim 3. 

* 

7. A method of treating a physiological 
disorder in a warm blooded animal catalyzed by trypsin- 
like enzymes comprising administering to an animal in 

35 need such treatment an effective amount of a compound 
of claim 1 . 
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8. A method of treating a physiological 
disorder in a warm blooded animal catalyzed by trypsin- 
like enzymes comprising administering to an animal in 
need such treatment an effective amount of a compound 
of claim 2. 

9. A method of treating a physiological 
disorder in a warm blooded animal catalyzed by trypsin 
like enzymes comprising administering to an animal in 
need such treatment an effective amount of a compound 
of claim 3. 
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